THIS DATA SET CONSISTS 28 9 TK ORIGINAL 19 DD# AND NO DC# OF 9-TK TAPES,
RECORDED AT THE SAN MARCO
NYA AND THAN POST-PROCESSED
AT THE NSSDC IN

CONTAINING THE SAN MARC
EQUATORLIA RANGE (
AT THE OPERATIONS
MARYLAND. THE DATA FOR

SMER) LAU
CONTROL CENTER (OCC)
MAT REMAINED UN

SAN MARCO

DISTRIBUTED DATA

88-026A-00D

O DATA THAT WAS

NCH FACILITY IN KE
IN ROME, ITALY AND
CHANGED AS THE DATA WERE

DISTRIBUTED FROM THE (SMER) TO OCC TO NSSDC. DD# AND DC# WILL FOLLOW WITH
TIME SPAN.

DD# DC# TIME SPAN
DD103905 DC031167 09/13/88 —09/20/88
DD103906 DCO031168 09/21/88 — 09/27/88
DD103907 DC031169 09/28/88 — 10/04/88
DD103908 DC031170 10/05/88 — 10/10/88
DD103909 DCO031171 10/11/88 — 10/16/88
DD103910 DCO031172 10/17/88 — 10/22/88
DD103911 DCO031173 10/23/88 — 10/28/88
DD103912 DC031174 10/29/88 — 11/02/88
DD103913 DCO031175 11/03/88 — 11/08/88
DD103914 DCO031176 11/09/88 — 11/15/88
DD103915 DCO031177 11/16/88 — 11/21/88
DD103916 DC031178 11/22/88 — 11/26/88
DD103917 DC031179 11/27/88 — 11/30/88
DD103918 DCO031180 12/01/88 — 12/03/88
DD103886 05/20/88 — 05/27/88
DD103887 05/28/88 — 06/01/88
DD103888 06/02/88 — 06/05/88
DD103889 06/06/88 — 06/09/88
DD103890 06//10/88 —06/17/88
DD103891 06/18/88 — 06/24/88
DD103892 06/25/88 — 06/29/88
DD103893 06/30/88 — 07/08/88
DD10389%4 07/09/88 — 07/14/88
DD103895 07/15/88 — 07/20/88
DD103896 07/21/88 — 07/26/88
DD103897 07/29/88 — 08/03/88
DD103898 08/04/88 — 08/08/88
DD103899 08/09/88 — 08/31/88
DD103900 08/14/88 — 08/18/88
DD103901 08/19/88 — 08/22/88
DD103902 08/23/88 — 08/27/88
DD103903 08/28/88 —09/03/88

DD103904

09/04/88 — 09/12/88
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This document describes the data format ﬁ"\at will be used to distribute the San Marco data from

P e Principal Investigatars (P1s). Al il bits' will be binary zeros. This data format is called the
Distributed Data F ormat (DDF) and remains unchanged as the daté fiows from SMER 10 the PIs
except for the replacement of fill bits' by the pppropriate values by IRMCRA o the NSSDC VAX

known 28 NSSDCA. The information contained in this document specifies the DDF and i8
based on the final agreements of all concerned parties.

There has been 2 succession of San Merco papers on the DDF as it has evolved. The last
previous document was entitled “Distributed Data Format" by John Maurer and Jim Vette dated
April 27, 1087. The basic format is also gpecified in Section 15 of the Test Plan. However both
of these documents are out of date relative to the precise details of the DDF and are super

by the present document.

The format described here is the only data format that will be used for the distribution outside of
SMER. Thereis @ significant difference between the DDF and the gerial spacecraft data formats,
PCM decoms, LSI-11 recording gystems, etC. The data wransferred to the Science GSE jocated
at SMER will be in DDF: of course the orbit and attitude fields will not be valid data at that time.
The first orbit and attitude fields are written by IRMCRA and the final orbit and attitude
parameters are entered by NSSDCA. The frst fields for which valid values &€ entered are by
KENYA. All fields for which KENYA does not write valid data o appropriate header information
will be filled with binary zeros by KENYA. In that way the IRMCRA and NSSDCA processing
centers have a way 10 determine if valid data or ‘fill bits' have been supplied and then the valid
values can be written into the appropriate fields.

2. GENERAL STRUCTURE OF A PASS FILE

single turn-on of the spacecraft. No distinction 1S made between 2 real time pass over SMER or
a tape recorder playback from a remote turn-on. The latter are expected to more prevalent for
San Marco. A broad view of the file structure is given in Figure 1 and @ detailed view of the pass
file header is shown in Figure 2. The pass file header is at the beginning of the pass file and
always consists of 512 bytes, which in DEC terminology is called a block. The physicel record
size of the pass file on magnetic tape will also be one block. A major frame consists of a
header and 2 railer with 64 minor frames of data in between. A major frame is 6144 bytes (12

blocks) in length. The pass file will always consist of 12°N + 1 full blocks, where N is an integer.

A pass file will consist of a file header and all of the contiguous major frames associated with @









The type of pass: tape recorder of real time, 18 gven in the next item of the header, followed DY
the pass file names. 1ne obit elements are next, followed BY fielgs thet hold four difterent
i golutions (ditterent epqchs). Then there i8 @ place tof the NORAD orbit elements from

which the elements & eviousty 1N the header Were The header a sene
of six fields which & to provt au ceof processing at have been
used on 4 header inf mation in the pass fi ach of these header items ¢
specified below

et . Th
cheracters, CCSD, make the pass fie immediately recognizeblé within the ccsDS community
and this |abel can be interpreted bY approprate software. 1ne gecond CCSDS lebel is similer

to the first and has the following ingtance

NSSD1\000001mmmmmmmm

ere the last 8 bytes gve the total length in bY! of the pass fie minus 40 byt The 20 an
40 bytes &€ gince CSDS label gves the gth © abel ect the
follows the \ without incuding \ the labe! Th |abel here

congidered part of the object of the fret el The instancee tor these lebels & entered ¢
program PRETRN running on KENYA and the |abel fields reep thef same instances as |
' Cen



213 pass File Name.TYyP€

first one beln the followed bY five numeric aracter numbers will 9o
0 to 65 and will be ass! sequentially { there than 65539 wurn-ons for
gan Marco (P call , T is reple the al letter, A ew numeric
equence 18 nce the pass file will have fields written by each processmg center
KENYA |\RMC SSDCA), it 18 useful to have file name inclu processing center
that pr ced th { version of th pass file This is done by a file ne extension, o

The type 18 specified by using 2 pert er the name | characters pDT for
KENYA, R tor \RMCRA NSS for NSSDCA) denote th process! g center that
produced ihe file. Since e ore separate name. elds for e@ egsing center an
each cent not bl the previous name type(s). ss fil NSSDCA
will have all tF name.type elds instan KENY produced file will only
have a vaiid instance in these thr fields and binary Z n the rest The exampié

e

in Figure 2 has the name To0105 and the 30 bytes # 55-84 &€ used for the {hree enties. The
programs PRETRN on KENYA, ATTOUT on IRMCRA, and DIST on NSSDCA put the proper
values in these fields, respectively- The 10-byte assignments &€ ag shown in Figure 2

2.1.4 Classical Orbit Elements

Classical orbit elements &€ optained for any gesred time by program GTDS running Of
|RMCRA with input elements provided by NORAD, pased on their tracking data. The gpecific

' it b\nshou\dbepﬂor 1o and close 10 the time of the first
major frame of the pass file. These elements &ré agsigned 10 byte #8 g1-122 in e following

EPOCH UT: Last two digits of the yeer (BYte a1),Day © hours of
day (94); Minutes e hour (35); Sec! the minuté (96)
Millisecon t ond (97-98)- Th s will be s
binary In 1*1 or *2) BY \RMC Note that D2y of Year = for
Jan. 1

SEMIMAJOR AXIS (SMA): (99-102) Units a&re kilometers and the detd type
number representaﬁon is IBM Real*4

ECCENTRICITY (ECC): (103-108) No units nd deta tYPe s |BM Real"4
INCLINATION (INCY: (107-110) Unite’ &€ deqrees and data tyPe s |BM Real"4

ARGUMENT OF PERIGEE (AOPY: (111-114) Units are deg ees and datd type
s |BM Real"4



RIGHT ASCENSION OF ASCENDING NODE (RAANY): (115-118) Units are
degees and data type is IBM Real"4

MEAN ANOMALY (MAY (119:122) Units e degrees and dara type 8 |BM Real"4

The elements are written by |RMCRA into the pass file header. 1he NORAD elements &€

assigned 10 higher byte #g and W

215 Attitude Solutions

the Vernal coordinate m, and In case of 8 misaligned spin, vector relative to the
cecraft axes, 4 azimuthel misalignment anges &€ gven. The misalignmen
angles &r¢ expected be zero except for the e the lond ' tennas could not
properi deplo The following instruments can conwibuté to ermination ot the
cecraft titude: (1) Ster _(2) Sun gensor, (3) Horizon (4 Mag'setometer,
and (5) Drad Bal \ t (DB). has gdeveloped ! denote which were
used 10 th golution; this code is given In Table 2 and its value 18 denoted by
the cheracter Q. Ths code hes the following gorithm. Each e five ems
yen apove ¢ & pit in the ' assignment from least SO0 t bit t0
most significant bit are in the & above. |f the from @ gystem | used, then
the assigned bit is set to 1. oth it remains @ bi Q is the value the bt ter

Table 21 Attitude Code

Star Happer g xZ 3 3 x : X i X b 2 z 2
qun Sensors ¢gx 3% z 2 x 2 x ¥ x X z 2 z 2
Horizon 5ens0Y8 xx 2 x x ¢ 2 ¢ ¢ ¢ ¥ g ¢+ % 2
atomaters g 2 ¢ % f 2 3 « x % ¢ x ¢ %
Drag palance Inst ¢ ¥ 2 g x * % s x ¢ % g ¢ % z
Codovuunq 012356791011 121314161?181920 24 22 23 24 2B 26 27 28 29 30 34

There o€ fields in the pass file header for four different epochs of the ettitude golution.  ONe
should expect 10 find this many only i the pass file is 50 o more minutes in length. Short pas
files of 5 minutes or 1€88 will usually have only one epoch for the attitude solution. f some of th
fields are not used they will contain the binary Z€ro8 originally entered by KENYA.

The attitude code Q 18 assigned 10 byte #8 162, 212, 262, and 312 and 18 data type 18 \BM 1"
Q equal 0 means that no attitude golution could be found for the wrn-on. 1N the case of Q eqt
to 2 the attitude 18 determined from more than oné surm-on, 8ince it is not possible 10 obtain

attitude solution using the sun gensor aloné for a singie wrn-on. |0 this case the epoch WO



e EPOCH ie in the same format and D o same data 1ype as that
UT of Sect 14. \tis gned byte #s 1 170, 21% 263-270, and 313-320
The RIGHT ASCENS\ON OF THE SPINZ AXIS (RASZA) is in units ees and the datd type
ter 18 ed to byte #8 171-174, 21 271-274, an 321-324
d the data type is

The DECLINATION OF THE SPIN Z AXIS (DECSZA
parameter is assigned 10 byte #8 175178, 22
RASXA) has th

g2, and 329-332.

(
229-232, 2792
AXIS (DECXA) has the same units and data type
and is assion o byt 2 283-286, and 333-336.
RATE (SR) hes units of degrees per second and the data type s |BM Real"4. This
assigned to byte #g 187-1%0, o7-240, 267-290, and 337-340.
e between the Spin Z &X
BM Real"4. This parameter i8
ge wil

OF M\SAL\GNMENT
' ees. The datd type i8 |
is quite likely that this an

The SPIN
is and the

perameter i8

always be 2ex0.
\SAL\GNMENT (AAMA) ig the acuté ange between the
axis and the Spin Z axis. 1he
ane. This

E
o and the piane containing the
' th cecraft Z-X plane 10
a4 1t18 assigned 10 byte #8
will aways De zero0.

will be ywacked only by NORAD d
Flight Center. These elements will
e the cassical elements descr
er call the MEA



passes through the instantaneous position of the satellite at epoch and implies the proper
velocity.

The final 60 bytes (¥s 453-512) of the pass file header are used for the name and version
number, o date, & some other qualifier of the programs that were used 10 process the pass file
data and write entries into it8 headers and wrailers fields. Ten bytes &€ used for each program,
thus six such programs can be accommodated. These bytes must pe ASCH characters.
Examples are given in Figure 2.

22  MAJOR FRAME -

The major frame header consists of an 8o-byte header, 64 minor frames (numbered 1-64) with
each being 94 bytes long, and a A8-byte trailer The actual 6-Dit counter regsters from O to 63,
put it is more convenient. 10 add 1 to this value for identification purposes. The format for each of
these elements of the major frame will be discussed below in detail. A major frame is aiwa

6144 bytes in length. With @ nominel epacecraft cock rate, data &ré recorded of telemetered in
real time &t 6,000 bits/s. This means that 8 minor frame i8 428 ms in time length and major

frame sterts every 81928 If the clock rate is not nominal, then the major and minor frames wil
have time lengths dferent than the above values

2.2.1 Major Frame Header

The structure of this header is ShOWn in Figure 3. The first 28 bytes gerve as @ |abel o title for
ihe frame and their instance 18 written by program PRETRN on KENYA a8 ASCII cheracters. The
LSI-11 (KENYA) system date occ\_lpies byte #8 29-38 and i8 written as ASCII characters with the

Byte #s 40-46 are used 10 give the sime the data were recorded at SMER during the downlink
telemetry pass. This time is @ls0 written 88 ASCI| characters with the format HH:MM:SS. The

used to represent 8 decimal digt. A byte is used for two decimal digits with the most gignificant
four bits (hatt byte) of the byte used for the most significant (MS) of the two decimal digis. Six
bytes are used for each BCD time 10 gve DDDHHMMSSmsmsms, where DDD is the Day of the
yeer, HH is the UT hour of the day, MM is the minute of the hour, SS is the second of th
minute, and memsms is the millisecond of the second. Consider the six bytes 88 12 half byte
which are ordered from the most significant half byte (the most signicant half of the highest byt
# assigned) 10 the least gignificant nalt byte (the least significant hatf byte of the jowest byté
assigned). The DDD uses the three highest (or most significant) helt bytes, the HH uses the ne



ext two half bytes, and

wo half bytes, the MM uses the next two halt bytes, the gS uses the n
ges the last three half bytes. antities DDD, HH, etc.

finally the msmsms u

Thus each of the qu

e details of

e Header Structure. Th

the format are given in the text.

Figure 3: Major Fram

an example, consider

crosses byte boundaries. As
5 SS= 23, and msmsms = 465

DDD=365,HH=18,MM=3
eaebasewordedmal.

The binary representation of the bytes would

where all numbers abov

then be
MSB: 00110110, MS-1B: 01010001, MS-2B: 10000011,

0010, MS-4B: 00110100, LS

where MSB is the most significant byte, MS-1B is the next most signif
the least significant byte. Th it is the most significant bit of

B: 01100101

MS-3B: 0101
cant byte, etc., and LSBis

the bytes shown above.



Byte #s 47-52 are used 10 gve the UT, encoded a8 BCD, when the major frame i8 processed at
SMER by KENYA. ihe cecraft clock time, which i8 part of the data in the mindf frames, 1§
corected by program PRETRN using outputs from program SCCLK and this corected time i8
encoded as BCD and written into byte ds 53-58. Byte ¥8 50-64 are written bY |RMCRA running
program ATTOUT to gve the comected UT of the major frame a8 determined at the OCC.

The next 12 bytes of the major frame neader aré written by NSSDCA. These &€ potar spherical
velocity components of the spacecraft using the final orbrt elements and computed in the

ic coordinate gystem in units of km/s and written in VAX Real*4 number representation
(data type). The radial component 18 assigned 10 byte #s 65-68; the thetd component i8

Byte 77 18 used for the PRETRN version number written s a two digt octal number, with each
half byte being 8 dgt. For the example snOWn in Figure 2 byte #g 453-462, where the PRETRN
version is 4.2 , byte 77 would have the instance 52 octal (= 42 decimal).

Byte 7818 @ spare.

Byte #8 79 and 8o are used by PRETRN t0 write @ 6-Agrt octal number starting with 0 that has @
maximum value of 177777 octal; the actual instance written comes from a parameter called
DUMP. Thisis the nurber in it8 decimel representation that is used 10 form the pass file name.
Thus for the example shown in Figure 2 byte #s 56-60, the g-digt octel number would be
000151 (=105 decimal).

222 Minor Frame

The structuré of the DDF minor frame is Shown in Figure 4. It consists of 34 bytes and is broken
up into 56 Gtterent fields. Six fields aré three bytes long, o fields are WO bytes long. and 24
fields ere one byte long, including two contiguous digital spares. The minor frame that is
relemetered from the spaoecraﬂ (TM minof frame) is very girnilar to the DDF minor frame. The
TM minor framé consists of 96 bytes, the WO extra bytes being sync words thet aré not recor
at SMER, since ther function 18 N0 \onger needed after the downlink . The « in Figure 4
epresents these wo bytes. The field segmentation of the first 94 bytes of the TM minor frame i8
the same a8 that for the DDF minor frame. However, the TM minor frame always has the MSB
wansmitted first in a field and the LSB last] of course for @ one byte field this is not applicable.

frame are shown in Figure 4. Twenty-two of these fieids have the reverse byte sequence
compared 10 the TM minor frame. 1hose with reverse gequence &€ marked with an * in Figure
Ato ;al\ attention to this reverse gequencing. These changes ¢ made by PRETRN pased Of

It is not appropriate in this document 10 provide all the information necessary 10 pe ablet

10



Figure 4- Structure o
in the text including the meanings of the

11



denoted by
ascending o

222.1

2222

2225

agsociation with
information content that is carried
parse the pass file.

ASSI Fields

Field ID

070809
313233
555657
676869
919293

DBI Fields

Field ID

1112
2324
2526
2728
5960
73
7374
7576

EFI Fields

interpret the values of each

will be the

‘ransmitted.
der. For example the first field of the minor frame will have ID = 010203

field. What will be given to complete the specification of each field
name that

an instrument of spaceda

Fields that &r¢ assi

Short Descriptive Name

Digital X-axis
Y-axis
gtal X Sum

Digital Y-2xi8
Digital X Sum
Digitel Y Sum

Short Descriptive Name

Digital Differential Y-axis

Antenna Timed Command Monitor
Digtal Differential Z-axis

Analog Channel 4

Analod Channel 5

Digita!

12

fields that hande m
presef\ted individually in ther own separate

sections. |f the byte

Transmitted
Transmitted
Transmitted
Transmitted
Transmitted

Byte Sequence

Reversed
Reversed
Reversed
Reversed
Reversed
Reversed
Reversed
Reversed

Reversed

Reversed

ulti instrument of spa
gequence is
other case wil be



2224

2225

2226

Field ID Short Descriptive Name
79 Analod Channel 1

80 Analog Channel 2

81 Analog Channel 3

a2 Analog Channel 6
8586 Digital Differential ¥-axis
1V1 Fields

Field ID Short Descriptive Name
10 Analog _
1516 Digi

3940 Digital

58 Digital

6364 Digital

8788 Digtal

WATI Fields

Field 1D Short Descriptive Name
0506 Di 16-Bit Science
1718 Digital 16-Bit Science
2930 Digital 16-Bit Science
4142 Digial 16-Bit Science
5354 Digital 16-Bit Science
6566 Digital 16-Bit Science
7778 Digital 16-Bit Science
83 Digital Subcommutator
84 Analog Subcommutator
8990 Digital 16-Bit Science
Spacecran Fields

Field ID Short Descriptive Name
010203 Frame Counter

04 &-Bit Subcommutator
21 Spare Digital

22 Spere Digital

13

Byte Sequence

N/A
N/A
N/A
N/A
Reversed

Byte Sequence

NA -
Transmitted
Transmitted
N/A
Transmitted
Transmitted

Byte Sequence

Reversed
Reversed
Reversed
Reversed
Reversed
Reversed
Reversed
N/A

N/A

Reversed

Byte Sequence

Reversed
N/A
N/A
N/A



Field 1D Short Descriptive Name Byte Sequence
4344 Star Mapper Digitel 16-Bit Time Reversed

45 Star Mapper Frame Counter NA

94 Minor Frame Sync N/A

2227 Sun Sensor Crossing Time Subcommutator Field 19

times; in this case the count will be higher than the maximum of 192 counts. By gubtracting 192
from the counts, in this case, the corect answer will be obtained. This counter cannot be read
out until the next minor frame. The non-reset situation does not alter the readout frame ¥
Consequently, the sun pulse occurs one or two frames earlier than its detection and readout.
Sun Sensor 1 crossing times occur on odd numbered frames. Sun Sensor 2 crossing times

occur on even numbered frames.

2228 Horizon Sensor Crossing Time Subcommutator Field 20

There are two horizon gensors and two 1ypes of events. The first type of event is the
sky-to-Earth (HSE) event, where the sensor first gees cold then heat. The second type of event
is Earth-to-sky (HES) event, where the sensor first sees heat then cold. The HSE 1 event
crossing times appeer in this field for frames #s 159,.J4+ 1. The HESZ1event crossing
times appeer in this field for frame ¥s 26,10,....J"4 + 2 ,.. The HSE2 event crossing times
appeer in this field for frame #s 3, 7. 14,...J 4+ . A The HES2 crossing times appear in this
field for frame #s 4, 8, 12,.... 0% o The crossing time counter is very similar to the sun sensor

crossing time counter.

14



2229 Spacecraft Analog Subcommutator Field 34

The minor frame ¥, using 1-64 , is given by the value of 1 + the 6-bit Subcom Counter. For
clarity we show both the frame ¥ in parentheses and the value of the 6-bit counter.

6-BIT USE 6-BIT USE
SUBCOM SUBCOM
CTR(+) CTR(+1)
00(01) C Command Recsiver 1 AGC 3.5V = -S5d&m 3233) SICGWHMIAOCS.SV=-SSM
01(02) S/ Comuand Recsiver 2 AGC 3.5V = -S5d&m 33(34) /G Comumand Reosiver 2 AGC 3.5V = -85&m
02(03) TEMPERATURE1 DBI 34@35) SUNSENSOR 1BIAS VOLTAGE 2.5V = NORMAL
0304) TEMPERATURE2 DBI 35(6) SUN SENSOR 2 BIAS VOLTAGE 2.5V = NORMAL

04(05) TEMPERATURE3 CONTINUOUSCONVERTER A 36(37) MAGNETOMETEWECTOR

0506) TEMPERATURE4 CONTINUOUSCONVERTERB  376%) umaouumausvommno.mvmum
06@7) TAPE RECORDER 1 PRESSURE IV=iBos 4V=Opsi 3309 SOLAR ARRAY 1 VOLTAGE 0.099V/COUNT
1708) TAPERBCORDER 1 MOTOR CURRENT 4.17mm/ooumt 39(40) BATTERY 1 VOLTAGE 0.099V/COUNT

03(09) SECMW!AGCS.SV:-&M 40(41) SICWRM!AOCS.SV:-&SM

09(10) SICGunII‘Mv‘QAOC 3.5V = -35dbm 41(42) SICC:-:_‘WZAGCS.SV:«HM

10(11) TEMPERATURES TRANSMITTER 1 42(43) SOLAR ARRAY 2 YOLTAGE 0.1V/COUNT

11(12) TEMPERATURE® TRANSMITTER 2 43(44) BATTERY 2 VOLTAGE 0.099V/COUNT

12(13) TEMPERATURE 7 BATTERY 1 142=20 DEC 4445) +10 CONTINUOUS CONVERTER “A” 0.0524V/COUNT
13(14) TEMPERATURE 8 BATTERY 2 142= 20 DBEG 45(46) +10 LOW POWER "A” VOLTAGE 0.0544/COUNT

14(15) BATTERY 1 CURRENT 0.01667ma/COUNT w-0 46(47) +10 Switched Converter ViCount: 1=.0561; 2=.0547
15(16) BATTERY 2 CURRENT 0.01667ma/COUNT 35=0 47(48) DBITEST......

16(17) s:comndmuoc 3.5V = -85dbm 43(49) SICcmdelAOCS.SV=-85M
17(18) SICCummIWZAOC 3.5V = -85dbm 49(50) SICWM?AOC 3.5V = -85dbmd
13(19) TEMPERATUREY SINOLBOlAlPANEL 50(51) TEMPERATURE9 WMI’ANH.

19(20) TEMPERATURE10 K7PANEL WITH ABOVE 51(52) TEMPERATURE 10 K?I’ANBLWI'I‘HAB)VB
20(21) SOLAR ARRAY 2 CURRENT 2.174 me/COUNT 52(53) +10 LOW POWER *B* VOLTAGE 0.0527V/ICOUNT
21(22) SOLAR ARRAY 1 CURRENT 2.174 ma/COUNT 53(54) +10 CONTINUOUS "B” VOLTAGE 0.0526V/COUNT
2(23) TRANSMITTER 1 RF POWER MONITOR 54(55) NOTUSED

23(24) RANWBZRPPOWB MONITOR 55(56) TEMPERATURE 15 SWITCH +10 CONYV. BOX
24(25) WWWIAOCSJV:-SSM 56(57) WGMW!AGCS.SV:-SSM
25(26) SICWW2AOC3.SV=-§M 57(58) SICWW?AOCS.SV=-§M

26(27) TEMPERATURE 11 TX 1 207 COUNTS =20 DBG 58(59) NOTUSED

27(28) TEMPERATURE12 TX 1 OVERLOAD TEMPERATURE 5%(60) -10 CONTINUOUS CONVERTER "A” 0.0509V/COUNT
28(29) TEMPERATURE 11 TX 2 207 COUNTS = 20 DBC o061) -10 CONTINUOUS CONVERTER "B” 0.0511V/COUNT
29(30) TEMPERATURE12 TX IOVELOADTEMPEIATURB 61(62) -10 Switched Converter ViComt: 1=.0571; 2=.0554
30(31) TAPE RECORDER 2 PRESSURE 3V=18psi 4V=Ipsi 62(63) 0VOLTCALIBRATION

31(32) TAPE RECORDER 2 MOTOR CURRENT 4.17ma/count 63(64) I VOLTCALIBRATION

222.10 Attitude Bvents Field 35

The six least significant bits of this field are assigned to the horizon sensor and sun sensor
events. Calling the least significant bit (Isb) Bit 1, the assignments ar¢

STATUS: ATTITUDE EVENTS

BIT # (1-8) USE
{ HORIZON SENSOR 1 SKY-TO-EARTH (HSE1)EVENT

7 HORIZON SENSOR 1 EARTH-TO-SKY (HES1)EVENT
3 HORIZON SENSOR 2 SKY-TO-EARTH (HSE2)EVENT

15



BIT # (1-8) USE

HORIZON SENSOR 2 EARTH-TO-SKY (HES2)EVENT
SUN SENSOR 1 (551) EVENT

SUN SENSOR 2 (S82) EVENT

NOT USED

NOT USED

W\IO\'JI&

The assigned bit is set 10 1 when an event occurs. Since the spin period is about 10 seconds
and the length of 2 major frame is 8.192 s, there wil be at most one event of each type per

major frame.

22211 EFI Antenna Timed Antenna Deployment Field 36

—

STATUS: EF1 TIMED ANI‘ENNADEPLOYMENT
BIT # (1-8) USE

0.512 SEC ONTIME

2.04 SEC ONTIME

10.97 SEC ONTIME

60 SEC ON TIME

305 SEC ONTIME

NOT USED

NOT USED

EF1 ANTENNA TIMER ENABLED

O-QO\U'&NN—a

22212 Attitude Sensors Subcommutatorl Field 46
The X-axis magnetometer and the coded coarse ange data (CCAD) from SS1 and SS2 appedr

in this field. The CCAD for SS1 appe&r in this field for frame #g 26,10,...J%4 * 2 The CCAD
for SS2 appeer in this field for frame g 48,12,...0"4 The magnetometer output appears for the

22213 Attitude Sensors Subcommutatorz Field 47
The Y-axis magnetometer and the fine angle cos data (FACD) from SS1 and SS2 appedr in this

field. The FACD for SS1 appears in his field for frame #s 26,10,..J4 + 2 The FACD for SS2
appears in this field for frame #s 4812, 04, The Y-axis magnetometer output appears for

the other frames.

22214 Attitude Sensors Subcommutator?: Field 48

The Z-axis magnetometer and the fine angle sin data (FASD) from 5S1 and SS2 appedr in this

16



field. The negative of FASD for SS1 appeers in this field for frame 48 2,610, "4 + 2. The
negative of FASD for SS2 appea’s in this field for frame #g 4812,..J°4, ... The Z-axis
magnetometer output appears for the other frames. It was discovered during th SIC Sun Test
in October 1986 that the negative of FASD instead of FASD appeered in this field, with the
wiring error being in the sun sensor unit, not in the telemetry system.

22214 Digital Subcommutator Field 5152

6-BIT 6-BIT USE
SUBCOM SUBCOM
CTR@+1) CTR(+)

oo1) 32039 ASSI AUXILIARY A

o1@)  33(4) ASS1 AUXILIARY B

02(03)  34() ASSI AUXILIARY A

woO4)  3506) ASS1 AUXILIARY B

045) 3607 ASS1 AUXILIARY A

05(06) 3768 ASSI AUXILIARY B

0607) 389 ASSI AUXILIARY A

07(08) (40 ASSI AUXILIARY B

08(09)  40(41) ASS1 AUXILIARY A

09(10)  41(42) ASS1 AUXILIARY B

1011) 29) ASSI AUXILIARY A

11(12) 944 ASSI AUXILIARY B

1213)  H4S) ASSI AUXILIARY A

13(14)  45(46) ASSI AUXILIARY B

14(15)  46(47) ASST AUXILIARY A

15(16)  47(48) ASS1 AUXILIARY B

16(17)  48(49) COMMAND VERIFY* w51 = CMND BYTE # 47 (1t byw) W52 = CMND BYTE # § 2nd byw)
17(18) 0 COMMAND VERIFY* w51 = CMND BYTE # 6 (3rd byw) W52 = CMND BYTE # 7 (4t byse)
1819) 5061 DBI STATUS

19020)  51(52) DBI STATU

20021 529 EF1 MAIN BODY STATUS

A2 SUH) EF1 ANTENNA STATUS

nE@) 455 /C DIGITAL STATUS A SEETABLE 22 ON NEXT PAGE

0nEY)  55(56) $/C DIOITAL STATUS B SEE TABLE 2.2 ON NEXT PAGE

45) 5667 /C DIGITAL STATUS C SEE TABLE 22 ON NEXT PAGE

@) 5769 S/C DIOITAL STATUS D SEETABLE 22 ON NEXT PAGE

%7 SU9) S/C DIGITAL STATUS E NOT USED

208)  SH60) S/C DIOITAL STATUS F NOT USED

28(29)  60(61) VI AUXILIARY DATA

2000) 6162 ORC STATUS WDSL/BIT 1-4 = -EXEC /BIT 5-8 = -SET WDS2/BIT 14 = +EXEC /BIT 5-8 = +SET
001)  62(63) COMMAND VERIFY* vs::cmmamuu(um) W52 = CMND BYTE # 5 (20d byss)
31@2) 6364 COMMAND VERIFY* w51 = CMND BYTE #6 (3rd byw) Wﬂ:cMNDBYTB:H«hm)

*THB PIRSTTWOANDTHB LASTTWOBYTBSOF THE COMMAND WORD ARE FIXED AND ARE NOT IN THE
TELEMETRY FOR VERIFICATION
=sBYTE 4 COMMAND VERIFY DECIMAL DECODE

DEC1 DEC2 peC1 DBC2
DBI = 65 193 EFIANTENNA = n 198
TESTD2 = 66 194 ASSI 1 = " 199
ORC PLUS = 67 195 ASSI 2 = 3 200
ORCMINUS = 63 196 i = 74 201
EFl = 69 197 WATI = 7% 202
TEST D3 = 7% 208

17



22215 Experiment Analog Subcommutator Field 70

6-BIT USE
SUBCOM
CTR(+1)

00@1) ASSI A IDENTIFICATION = 0.00

01(02) ASSI B IDENTIFICATION =5.00

0200) ASSIA TEMPERATURE ANALOG BOX (TAB)
03(04) ASSIB TEMPERATURE ANALOG BOX (TAB)
04(05)  ASSI A TEMPERATURE AMPLIFIER (TV)
05(06) ASSI B TEMPERATURE AMPLIFIER (TV)
06(07)  ASSI A TEMPERATURE (LEV)

07(08) ASS1 B TEMPERATURE (LEV)

0809) ASSI A HIOH VOLTAGE 1

09(10)  ASSI B HIOH VOLTAGE 1

10(11) ASSI A HIOH VOLTAQE 2

11(12) ASSl B HIOH VOLTAQE 2

12(13) ASSI A +12 VOLT MONITOR

{3(14) ASSI B +12VOLT MONITOR

14(15)  ASSI A -12VOLT MONITOR

\5(16) ASSl B -12VOLT MONITOR

16(17) ASSI A +30VOLT MONITOR

17(18)  ASSI B +30 VOLT MONITOR

1819) ASSI A -30VOLT MONITOR

19(0) ASSl B -30 VOLT MONITOR

20@1) ASSI ATEMPERATURE F

21@2) ASSI B TEMPERATURE TF

203) ASSI A SPARE (OPEN)

234) ASS BSPARE (OPEN)

2425)  EF1+30VOLT MONITOR

2505) EF1-30VOLT MONITOR

2(7) EF1+13VOLT MONITOR

728) EF1-13VOLT MONITOR

2820) EF1+18VOLT MONITOR

290) EF1 SICCONTINUOUS +10 VOLT MONITOR
(1) EF1+10VOLT MONITOR

31(32) EFl MAIN BODY TEMPERATURE

6-BIT

SUBCOM
CTR(+1)

32(33)
3A4)
34(35)
35(36)
36(37)
373%)
38(39)
3(40)
40(41)
41(42)
2440)_
3(44)
44(45)
5(46)
46(47)
47(4%)
45(49)
9(50)
50(51)
51(52)
52(53)
53(34)
54(55)
55(56)
56(57)
57(58)
58(59)
59(60)
60(61)
61(62)
62(63)
63(64)

USE

EF1 PULSE AMPLIFIER TEMPERATURE
EF1-X PULSE AMPLIFIER (10)

EF1 +Y PULSE AMPLIFIER (11)

EF1 -Y PULSE AMPLIFIER (12)

EF1 +Z PULSE AMPLIFIER (13)

EF1-Z PULSE AMPLIFIER (14)

EF128 VOLT POWER (15)

EF1 7 ANTENNA LIMIT (16)

EF14+X DEPLOY (17)

EF1-X DEPLOY (18)

EF1+Y DEPLOY (19) .

EF1-Y DEPLOY (20)

EF1+Z DEPLOY (21)

EF1-Z DEPLOY (22)

EF1+Z ANTENNA TEMPERATURE @)
EF1.Z ANTENNA TEMPERATURE (24)
EF1+X ANTENNA TEMPERATURE (5)

$/C K7 2 CURRENT 0.647 ma/COUNT

S/C Tempersture Single Solar Arxy K7 Panel
STAR MAPPER +10 VOLT MONITOR

STAR MAPPERHZVG.TMONITOR

STAR MAPPER .12 VOLT MONITOR

Suar Mapper High Voltsge On41 Counts = On
Star Mapper Tomperaiur® >>Only Encoder 1<<

Within the subcommutator for certain frames the information is status information and is
conveyed at the bit level. The code for these gtatus bits is given in Table 2.2.

18



Table 2.2
Digital Subcom Byte #s 51752 Status Bits

STATUS A FRAME 23, BYTE # 51

BIT # (1-8)

00 N OV W=

STATUS B

USE
TRANSMITTER 1 ON
TRANSMITTER 2 ON
TAPERBCORDER 1 ON
TAPE RBCORDER 2 ON
ORC ON
BUS 1 CONNECT "A" (FOR “B", BIT = 0)
ORC SENSE "+* (FOR " ,BIT = 0)
ORC MANEUVER DISABLE

FRAME 24, BYTE # 51

SiAlVe S T ————

BIT # (1-8)

o8 ) O th A W -

USE
PREMOD FILTER 1 ON (6K)
PREMOD FILTER 20N (6K)
TRANSMITTER HICGHPOWER
TAPE RBCORDER RBOORD MODE ON
TAPE RECORDER PLAY MODE ON
TAPE RECORDER FAST FORWARD MODE ON
TAPE RECORDER 2 AT BEOINNING OF TAPE
TAPE RECORDER 2AT END OF TAPE

STATUS C FRAME 25, BYTE #51

BIT # (1-8)

08 3 OV th & WK

USE
DELAY COMMAND 1 LOADED
DELAY OOMMAND 2 LOADED
DELAY COMMAND 3 LOADED
DELAY COMMAND 2 LOADED
TAPE RECORDER 1 AT BEOINNINO OF TAPE
TAPE RECORDER 1 AT END OF TAPE
PYRO 1 ENABLE
PYRO 2 ENABLE

STATUS D FRAME 26, BYTE # 51

BIT # (1-8)

08 N O th W=

USE

SRC ON

MAGNETOMETER ON (VIA SRC)

SRC SWITCHING "DIRECT(IF "REV", BIT = 0)
SRC COIL "DIRECT" (IF "REV", BIT = 0)
STAR MAPPER LEAST SIONIFICANT BYTE
STAR MAPPER MOST SIONIFICANT BYTE
SPARE

STAR MAPPER POWER ON

STATUS A FRAME 23, BYTE # 52

BIT # (1-8) USE

1 PYRO1 ENABLE
UVD1NOT ACTIVE
PYRO2 ENABLE
UVD 2 NOT ACTIVE
BATTERY 1 NOT CONNECTED
BATTERY 2 NOT CONNBCTED
“Amylmhmtyi(i!mhmtyz, Bit = 0)
&hrAmyZoanﬂyZ(ifm&nuyl, Bit= 0)

N0 AWLN

STATUS B FRAME 24, BYTE # 52

BIT # (1-5) USE

ENCODER 1 ON

ENCODER 2 ON

MAGNETOMETER ON (VIA TELEMETRY)
SUN SENSOR 1 ON

SUN SENSOR 20N

HORIZON SENSOR 1 ON

HORIZON SENSOR 2 ON

BUS 2 "B" (IF "A" ,BIT =0)

08 ) O th & LN -

STATUS C FRAME 25, BYTE # 52

BIT £ (1-5) USE

STAR MAPPER 10 VOLT SWITCHON
EF110 VOLT SWITCHON

IV110 VOLT SWITCHON

ASSI 10 VOLT SWITCHON

WATI 10 VOLT SWITCHON
DECODER 1 10 VOLT SWITCHON
DECODER 2 10 VOLT SWITCHON
SPARE

00 N OV th & W N =

STATUS D FRAME 26, BYTE # 52

BIT # (1-5) USE

EFI MAIN BODY ON

EF1 ANTENNA ON

IVl ON

WATI ON

ASS1 ON

DBl ON

BUS 3 "B" (IF "A", BIT =0)
EXPERIMENT POWER ON (ENABLE)

o8 ) O th AN

19



The structure of
into twelve 4-byte
DIST. The fields allh

Major Frame Trailer
gts of 48 bytes broken up

ailer is shown in Figure 5. It consi
written- into all these fields by NSSDCA running program
parameters and

the major frame fr

fields. Values are

ave VAX Real"4 data type. The ther physical units are

INDEC

EX
SICX-AXISOmCBN'RICLATﬂ'UDB
SSDCA AXREAL™

WITHDATA TYPE=V

e of the Major Frameé Trailer. The details are

Figure S: Structur
given in the text.

are explictly gven in Figure 5 and will n e. The two magnetic field parametert
will be computed using the |GRF 1985 model extrapolated 10 19885 a8 recommended D

The last field (61 41-6144) in the major frame IS

by NSSDCA. In order 1

Langel of Goddard Space Flight Center.
unique one because it 1§ given 2 value by KENYA that 18 chan
. adence end-ot-file markers o

wranster the maijor frames from KENYA 10 IRMCRA without Inct

otber ed her
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INFORMATION SHEET FOR INCOMING DATA

DATE DATA RECEIVED:

NSSDC ID:((AIM //NSDF)

SOURCE: MATERIAL RECEIVED: (NUMBER OF SHEETS OF
HARDCOPY, NUMBER 100' REELS MICROFILM,
NUMBER OF MAGNETIC TAPES, NUMBER OF CD-
ROMS,ETC.)

Pl AND AFFILIATION:

SATELLITE NAME./NSDF NAME:

EXPERIMENT NAME:

DATA SET SHORT NAME:

CONTACT:; ACQUISITION SCIENTIST:

FORM CODE DATA TO BE ANNOUNCED IN AIM/ NSDF:

THESE ARE : _.-ANEW DATA SET _ ADDITIONS ___ REPLACEMENTS _ OTHER

ACCESSION UNIT NUMBERS:

REMARKS:

\
c”gg
hd

R

DATA RECEIPT NOTIFICATION SENT?

DATA TECHNICIAN

933.0 (1/91) UNIT RECORD FILE
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trrough the ilustration of PS 1101 pTT, 0 show 2 restuctur
and () recommend 2 post processo algorithm that should dean UP




0.128/8.192. As part of the Level 0 processing each MF i8 assigned a UT and by inference the
UT at the begnning of each mF i8 obtained by equation (1). As such, an ‘eariier mF" will have an
eroneous time assignment each time it 18 repeated in the pass file. We do not refer t this dat
as noise when it has the wrong sime assignment, since we reserve the term noise 10 mean h
which is present to produce out of range values for the some of the bytes in the mF in question.

Unimnmdy. PRETRN does not produce a flag to i_ndmte the repetition ofamFina MF. To

prog'ﬁm andto flag s deficiencies SO that the requrements for a post

Table 1. Statistics o Time Assignment Errors 10 San Marco Pass Files
(Data Time period: M3y 3 - June 24, 1988)

Item Real Time Tape Recorder Totals

Number of Pass8 Files:

Tested 298 172
4170
Wwith Error in 1lst MF 291 14 305
Wwith Error in 2nd MF 46 4 50
with Error in Last MF 23 42 65
With Errors in Other MF's 201 32 239
with No Errors <137 (29.1%)

procesaor pecome clear:

3. ELEMENTS oF THE pAsSs FILE USED FOR
DlAGNOSTlCS AND POST PROCESSING

The MFT, mentioned above, is found in Bytes 53-58 of the MF header and is the most common
way used 10 determine if a pass file is carect o needs to be reqonstructed by a post prooessof

Alﬂ\oudxmlsdoes thelastﬁl)crsomFsotamapr haveprobiems.msnd
100 likety that be the only ones affect one emor is § the
depaswanodtorgcmsﬂ'ucu Since an ormalchangemthevFP alway:
signals that bit syndtomzanm has lost (such @8 by noise causing 2 in the S/
dock), 118 1 1o examine the §/C clock in Bytes 1-3 of the mF 10 ensure that a regut
monotonic of the dock b in fact (The num of th mFs wil be fro

1-64, not 0-63.) If the clock shows a jump in value, then some data with predctabh values mu
be examined 10 verify whether the clock has jumped to @ new state or that the data in the buf
comes from 2 different ime sequence than the suroundng mF data. The routine data to use

this purpose @ the magnetometer readings, Whi
discontinuity of any of these signals (denoted by MagD) means that a new sequence of datz
noisy data has peen put in the buffer. Usually this means that a series of ‘earfier MF8’ has b
p!aced'mthealrentMF. \imedatashownodsconﬁnuitybmme §/C dock has 8
sequence of values then 2 g/C dock jump has occured. Ot course the magnetometer

;—llllliillllll-_______



cannot address even mFs. SincemospinpenodoimeSICisarwndwsandmeMFPis
around 8.192 8, the only way 2 time jump would not produce 2 MagD would be # the following

condition ob
| = J*MFP/SP . )]

where SP is the spin period. J is an integer and | is within +/° 0.016 of an integer Using the
values MFP = 8.1905 and SP = 10.165 the smallest values of | and J &€ | = 29.00718 and J = 36.
The Sun crossing times, ST1 and ST2, are also useful data when high precision is dest
These data &€ onlyusedfdspedalpuposedag\osﬁcsasmeydonotocaloﬂen enough to
ddress most mFs. Use of the sun senscr data requres the processing of Bytes 19 and 35 t0
obtain ST1 and gT2. Using these data the | in eq:an‘ao:dm must be within +/- 0.004 (this is

: this
anthol-223.9999 and J = 278. This means that only for the |ongesttaperec<rderpassﬁ\es
: ty be satsfied i

OCCASS.
expected by the SP by more than +/- 0.128 8, then the ST was derived from 2 mi or
repeated ‘oarfier mF'.

The magnetometer times cannot be determined 28 precisely s the sun sensar times but have
the advantage of operating in the dark and being available for all odd mFs. The horizon sensors
could be used for high precision cuingmedarkpasees. btnsofam‘tsdatahas not been studied
for this purpose- The best way 10 flag repeated mFs, however, is by using the /C dock. The
gJC clock count (cc) forms the basis for nearly all of the reconstruction discussed here. The
results of the test case show that the use of test data, such a8 the magnetometer. isonly @ second
order contributor in identifying valid mFs. Since the use of this test data introduces 2 major
complexity into @ post procsadr, the data test 18 not recommended

4. TERMINOLOGY ysED IN STUDYING pASS FILE
RECONSTRUCT!ON |

Before presenting the case study of PS 1101.0TT, it is necessary 0 put down the terminolod
used in the next section. Theuienmﬁonwinbeonme mFs since a MF may consist of both 900
and bad mFs. N Some of the terms are onty used in the case study when the file was examine

DATA: Consist of the magnetometer o sun sensor data.

FNTEICC: An agronym standng for Flagged. Non-tested, Embedded, invalid Clock Count. . T

3




even embedded mFs which have an invelid S oc have no mean of being tested to s€€ if the
data e valid. onsequen these must be flas in a uniqy flag that for
94 i mlzoM)cdeom cC. The values in es&ssremmnmesameasmme
OPF. Inthe recommended post B this category Wi also inciu odd embedded mFs
case odd mbedded mF is usualy tested, s0 1 onyms FT gicCl

FTEICCY and FT EICC? ae used In connection e odd mFs

FPICC: An acronym standing for Flagged, P2 Invalid Clock Cou is used N Table 4
to tries in Set an invalid ¢C is present no testing { data

caidity in the Gap Set Since it is dificult 10 wtermine what midht e the correct tme for such 8
mF, there i8 N0 drect way 10 check for data validty. The flag instanc® in Byte 94 18 decimal
2554\exadedmal FF. The dad is padded SO that no misuse of the crignal values can ocor

those e;mes in Table 4 where there is no clear e petween the OPF and the RCF. In this case
the bytes 4-93 must be padded. The flag instance is decimal 255—hexadedmd FF

FTEICC!: An agronym that stands for Flagged. Tested, Embedded invaiid Clock Counter, (f
to be) invalid. This ia used t0 gstinquish those enyies in Table 3 that ¢ em

sequence have been tested using the data, and have found to contain invalid
Since this eqory otappear'mthe pfocessd.no vaiueusagsg\eti
FTEICC acronym ds for Flagged. T Embedded | valid Clock Countef,
to be) Vai This i8 used 10 dstinguish those enties I Table 4 that &® e




ence, have been ested using the test data, and have found to contain yalid data.
Since this cateqory not appedar N the post processar, N0 value is ass8'Jn

FTEICCT. AR thal for Flagged. Tested, EM Clock ter, with
¥ o validty Th\s\susedtods-ﬁngu'\shmosoenmh able 4 tareembeddedma
sequence, hav tested using 1 test data, but the visual test, 88 opposed o the proposed
analytical one. canno determine the validty. Since this cat does not appear in e post
processar, no ftag vaiue 18 :

FPXVD: Anad ym that ds for Flagged P2 Repeated padding 0cCrs
pecause there &® no data available in the orignal pass file for the mF pying the gven time
sot. What appears fleis T data whi valid for the orignal mF N
which appeared Since it fusing to have @ previous in the data fields padding

PF: An aaonym that stands for oarignal pass fle. Thisis the file that is prod:ced py machine
KENYA in operating the progam PRETRN 10 effect level 0 p'ocesdﬂg.

PADDED: When no valid data can be found for the time of the mF, binary zeros: appear in Bytes
g3. The g/C dock count (cC) (Bytes 1-3) will contain it8 proper rdering value and the syn¢
byte (34) will be gven the value decimal 255-hexadedmal FF todenote @ padded mF.

RECONSTRUCTED FILE (RCF): A pass file that contains complete MFs covennd the whote time
' Each MF sists O :

od of the | { vall s and possiDlY some flagged frames and/ O

some fia d fra will be monot d the MF will be th

cceptable ts. The g/C cc serv as a monotonic o location numbe

Theretsaone-t be th StCecandth MF#:mF# Thtsone-to-onem

is not rue In file that needs to be restructs

ROMO: An acronym standng Received O onic OF Two sequences oe

monotonic o it the of the ordering able of the sequence that occupt the ear
on OPF less the values of the secon the SIC d




VALID DATA: The data readings of the magnetometer and the sun sensor qossing times &¢ not
affected by noise and gve values within the acceptable fimits dependent on the time assighment.
epeatedvaiiddatnmigubemme accepmb‘elimits, but usually it is known that the time of
misdatais'mcarect and so the mF ooUldnotbe\abeled as 'vaiid.

WRONG TIME: When the UT assodatedvdﬁ\mo data in the mF usingmoassig\edmis

incarrect, the term ‘Wrong Time' is used. This isaweys the case for eariier MFS which appesr
as repeated mFs in later MFs.

5. RECONSTRU CTION OF PASS FILE PS1 101.D1T

After exammnmg this pass file using siCd and the from the ers, the
f er ttsoimeMFPandyss forPSﬁmmeMn
Teble 2. It &0 there that the MFT was d, MF9 and
continuing through 16, there weré some werd things ng. From the of things one
could that the MFT s for MF2 and MF27 ae carect. 1f his 1S the case, the average
MFP is 8.190478 8, sistent MFPs in Table they are only gven to

e .
an of 0.001 8. Considering the frst MF 28 having some vaiid data (which will be shown
to be the case |ater), the time interval for the whole pass file is 196.571 8. which caresponds 10
?.SMFsinsteadoimeTI shown. Asaresuhofmeprocedl desdibedmmissecﬁoﬂ. one will
be able to see just how aitered this file is from the nominal. None of the dlscrepancies were

ME# MET(8€0) MET - to(sec) MEP (8eC)
1 31449600 000
2 45427212 743 12.743 13971612 743
3 45427220 934 20.934 91
4 45427229.124 29 124 8.190
5 45421237 315 31 315 g.191
6 45427245.505 45.505 g8.190
1 45427253 695 53.695 g8.190
8 45427270 017 70 011 16 382
G 45427253 695 53.695 ~16.382
10 45421210.071 70.077 16 382
11 45427294.648 94 648 24 571
12 45427210.011 170.077 -24 571
13 45427302 838 102.838 42.1761




Table 2. Major Frame Times and periods fof pass File PS 1101.DTT

MF#* MET (sec)” MET - tolsec) MFP(sec)

14 45421270.077 70.077 -32.161
15 45421311 029 111.029 40.952
16 45427210.071 70.077 -40.952
11 5427319 219 119.219 49.142
18 5427321.410 127.410 g8.191
19 45421335.600 135.600 8.190
20 45427343.791 143.791 g.191
21 45421351.981 151.981 8.190
22 45427360 171 160.171 8.190
23 45421368 362 —168.362 8.191
24 45421376.552 176.552 8.190
25 45421384.?43 184.743 8.191
26 5421392.933 192.933 8.190
21 45421401.124 201.124 8.191
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(obtained by subvracing 454900 from the SI/C ©©) ig in Column D, and Column E containsd
comments. This latter corumn is used to indicate whether the mFs listed on 3 ine are valid,
ﬂaggodandpaddod-oriustﬂagged.ThomFsvm ‘
in Cotumn E and matched in number with mFs of other categories used in the OPF , which
constitutes the right hait of Table 4.

The Columns F- corespond 10 Columns B-E but ae tor the OPF. Since the g;C cc does not
order the OPF. the MF mF position 18 used to bring the RCF and the OFF into 2 mf-by-mF
companson. The OPF is rdered exactly 28 4 was received from KENYA. For those g/C ccin
Column H which are preceded by an asterick o exceed for digts no adustment has been
made; these &€ the actual values received.

Using the data it was determined what the properties of each sequenc® were, These ae listed in
column |. Smcemelatterpan of the OPF peginning with MF17was'cdfecl.itwaSpossibleto
assiq\aﬁmetomefrst MF that was consistentvnﬁ\merestot the file. The RCF was then taid out
in column D starting the adusted g/C dlock at 56 so that as it counted carrectly through 10 1655,
'nwomdordermoRCFcarecﬂy. AansoimeRCFareeimavalid.ﬂaggadand or
flagged. N reality the valid enties flagged with the orignal value - of decimal

begn with carmy ’

three in nUMDEr, i o., FNTEICC, FTECC!, and FTEICCV. The comment FTEICC? becomes either
FTEICCI of FTEICCY when the test is performed. If the data tests & not performed. all of these
fold into the FNTEICC category. It the data tests ¥® not performed. al of these fold into the
FNTEICC atega'v.Thetabhis\aido&nsomatbytookingonmo samo\’medmotabhmo
g 1 C-clock- numbered mF in the OPF and the correctly ordered mF for the RCF are seen together.
Later in Table 5 the mapping function from the RCF location 10 the OPF location wil be presented

Obvioudv.thefrstﬁmFsoimeOPFwerereceivedbeterebitsynChadbeen i
torm Gap Set 1. In the RCF these are padded without testing and the comment FPNT appedrs




469
470 0=6/9/88 1840
471 5/C Clock Counts = S/CcC - 1549000 ; all entries of S digits OF morg or_those withon * are u
472|MF MFT-10 | MFP 5/C cc_|Commen MFT-10 MFP /CcC Comments
473 s8c (sec sec)
1 | 4553 GAP 56-12 FPNT Dec3 | 87 ®() 17 mfsS of invalid dats @ 0000 UT
2 | SEQ 73-82 yalid 73-82 Yalid
| | SEQ! 3 FNTEICC 1548827 nvalid 5/C cc; Even mf:can't test
4 \ SEQ! 84-86 valid -86
S | SEQ! 87 FNTEICC 1418015 lnva\idS/C cc: Even mFcon't test
6 1 SEQ) 88-99 yalid 88-99 3
1 \ SEQl 100 FTEICCY 1418028 nvalid S/Cce; mtalestedva\m
8 | SEQ! 101-119 yalid ~ 101-119 yYalid
9 2 12.743 8.190 120-167 yalid 12.743 8.190 120-167 Yalid
10l 2 SEQ! 168|FTEICC? 1517424 Invalid S/Cce; inconclusive deta te
1112 SEQY |169- 183 _|Valld 169-183 yalid
12] 3 20.933 8.190!184 188 |Yalid 20.934 31911184~} 88 Yalid
131 3 SEQ! 189|FNTEICC 70277 Invalid S/C cC: Even mf ; can't test
14| 3 SeQ) [190- 197 |valid 197 yalid :
1S k| GAP2 198{FPNT 1371022 Invelid S/Ccc Test not testex
16 3 GAP2 199\ FPNT \5442821 Invalid s/Ccc; Even mF ;con't tes
173 SEQ2 |200- 01 |Yalid valid
18| 3 SEQ2 2(FTEICCH 1548818 Invelid aftec deta test
191 3 Sea2 1203- 05 |valid 203-205 alid
20} 3 SEQ2 6IFTEICCH 70908454 Invoelid after dota test
21 3 SEQ2 207|Valid 207\Yalid
22 2 SEQ2 208 FIEICC 3098456 invalid after data test
23 b SEQ2 09| valid 209|Yalid
24| 3 SEQ2 210[FTEICCI 7098458 Invalid after dota test
25 fo! SEQ2 211|yalid 211{Ya
26 .4 GAP3 212-213 FPXYD 84-85 Repested velid oata from MF 1
271 3 GAP3 4|FPNS 2141Yslid
28| 3 GAP3 215|FPICC 3580575 Invatid S/C cC: Eyen mf ; con't
29| 3 GAP3 216-211 FP 216-217 yalid
30| 93 GAP3 218-224 FPXYD 90-96 1ed valid dats from MF1
31 3 GAP3 225-226 FPNS 225-226 yalid
32| 3 P3| 27\FPXYD 99 ted valid datd from MF |
33| 3 GAP3 228|FPXID 1418028 yalid data from MF
34| 3 GAP3 |229- 33 |FPXYD 101-10S ted valid data from MF
35| 3 SEQ3 34|valid 734|Yalld
36| O SEQ3 235|FTEICC volid deta from MF
37 3 SEQ3 236 yalid 236|valld
38| 3 SEQ3 237\FNT £ICC 1188533 Invalid S/C cC; Eyen mf ;
39 3 SEQ3 238-242 yalid - Yalid
40| 3 SEQ3 243\F NTEICC 15222715 invelid S/CcC Eyen mf ;C
41 3 SEQ3 244-24 yalid 44- yalid
42 3 SEQ3 6IFTEICCH 1418174 Invalid after oota test
43 3 SEQ3 2417 Yalid 247 valid
44 4 29 124 8.191 248- 0 |yalid 29,124 8.190 248-250 yalid
45 4 SEQ3 S\ FTEICCI 187 Reoeﬂmiva\&dm{runl

Teble 4. Roorstru:ted FilePS 1101 D17
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Table 4. Roonstructed FilePS 1! 101.DTT (cont. 1)

-““
-@ RECONSTRUCTED FILE e
/m = 6/9/88 1840
- all antries of S digits or more of {hoss with an * arg unchongex
: commems

-‘@,@EE?E’—'@-
mﬂ_—@iﬁﬂ Yalid
-Eimi@l——-ﬂﬂﬂ Tvalid after data test
[757-259 Va\ d

[473)
mﬂ_ﬁﬁl
m‘l—[{iﬂ
lﬂ%_ﬂ!‘ﬁﬂ[’——lﬁlﬁ- R ~oted valid dote from MF2
Eﬂﬂ_ﬁﬂlrmﬁ-—_ yalid
mﬂ—ﬁﬁlﬂﬁﬁﬁﬂfﬂ_—ﬂm Tvalid S/C cc; Even mF . con't test
ﬁlﬂ_ﬁﬂlmﬂ’m_——mﬂi’ yalid
mm_gm—iﬁﬁmﬁ-l—-—-nmﬂ valid S/C oc; Even M can ttest
mﬂ_ﬁiﬂmﬁﬂm_—_miﬁ- yalid
Eﬁ‘l—@ﬂmﬁmﬂ__ - eoated valid data from MF2
m‘l—ﬁiﬂmﬁﬂmﬁ-__mﬁm valid
ﬁlﬂ_ﬁiﬂ‘ﬂﬂﬁﬁ[ﬂl——ﬂﬁm {nvalid S/C co; 9ot tested volid
ﬁl‘l—@}i\mﬁ-—_ Yalid
Eﬂ‘l—ﬁﬁi‘l@ﬁm__ velid S/C cc; Even mF - con't tes
mm_@aﬂiﬂmm-—_‘m Yalid
ﬂlﬂ_@ﬂﬂ‘@nﬁmﬂ_—-ﬂﬂﬁa nyelid S/C cc; Even F.ontte
mﬂ—ﬂﬂgﬁﬁ’ﬁm——m Repes aeta from MF2
63 ﬂ—ﬂ:ﬂ—mﬁiﬁﬂ_— invalid
64 m—mﬂ—zﬂﬁmﬂ_——ﬁl  eptod valid oet from MF2
mm_m;—mmm_—-ﬁm = oled indeterminate 6ot0 fro
mm—@mmmmm_—mﬁ’ e oestod valid deta {rom MF2
ﬁlﬂ_@ﬂ—@ﬁm’__ invalid
m‘\——-mﬁm’_—‘ﬂ@ volid S/C oc; Even mF L G0 X
[&l‘\_@.ﬂ‘ﬁnﬁﬂl’———m > eoeated valid data {rom MF2
mm_@rﬂmm-—_ Yalid
ﬂl‘\—[{ﬂ!‘m{ﬂi@-_——m Repeated valid dsta Trom MF2
mm—wgmﬂm_——gm_ yalid
iﬁﬂﬂﬂna@l‘m}ﬂ-‘iﬂﬁ-ﬂm yalid
mﬂ—ﬁﬂ‘mﬁm——ﬂ@ rvelid S/C cc; Even mF ; con
iﬂﬂ—ﬁiﬂ‘mﬂm_—_ﬂﬁ Yalid
mﬂ_ﬂi“iﬂmﬂ,—_—m ~ oneated inaeter minate iz
mﬂ—ﬂﬂwm—_mﬂﬂ- Repested vaiid 6otd from MF
mﬂ—mﬂ‘iﬂﬁm’—— Invalid
mﬂ—ﬁﬁlmﬂ’mm-—_mﬂ?- yalid
mﬂ—ﬁiﬂ‘mﬁﬁﬁm——-ﬂm Ivelid 5/C cc; Even mF .
mﬂ_ﬁﬁl&lﬂlﬂm&-——mﬂ}’ yalid
mﬂ—‘mﬁm’—— ~ ooeated ingeterminate ®
mﬂ—@‘mﬁm’__-m Invalid
m-a_—@mﬂ—_ nyalid S/C co; Even mF ;.
mﬂ—ﬂmmﬁﬂ—_ Invalid
mﬂ—mﬁﬁﬂm,—_ opeted valid 0ot from
7 ﬂ—[ﬂﬂ—-ﬂﬁm’—— Repested invalid dsta fr0
8 ﬂ_—-fﬁﬁm,—— ~eested valid ot from
—Eﬁlﬁfﬁm_—_ﬂﬂ Yalid -
——‘mﬂ - oeated valid asta frod




Table 4. Roonstructed File PS 1101.0TT (cont. 2)

A ] c1 o | E F 8 | H | ]
469 illii.i REw‘S“'Rm“’ED F‘LE!I!&GI ii&;&&ﬂl AS RECS‘VED FRm KENYA&‘&Giiiil&&li&&iii&l&i&l
2470 g = 6/9/88 1840 | \ _
471 5/C Glock Counts = S/CcC — 7549000 ; all entriesof S diaits or more or those with &n * sre unchanged
472|MF%_MFT-10 | MFP TAd] 5/C cc_|{Commen MFT-t0 | MFP Ad) S/Ccc_|Comments
473 (sec) _|(sec) | | (sec) (sec) -
91| S SEQ8 1338-341 |Yalid 333-341__ |Yalld
92| S SEQ8 342(FTEICC 714| Repested valid deta from MF3
93| S SEQ8 |343-347 |Yalid 343-347__ |Yalid -
94| S SEQS 348(FTEICC! 92| Repested valid data from MF1
95| S SEQ8 1349-375 _|[Yalid 349-375 __ |Yalid .
96 | 6| _45.505|8.191 376-439 |Yalld 35505 8.190]376-439 yalid -
97| 7]_53.6958.190 440-443 |Valid 53695 _8.190[440-443 -
98| 7 GAPO 1444-451 |FPNDF 508-515__ |Yalid data out of order ; ROMO
99| 7 GAP9 452|FPNDF 1377356/ Invelid —
100| 7 GAP9 1453-457 |FPNDF 517-21 Valid data out of order ; ROMO
101] 7 SEQ9 [458-470 |Yalld 458-470 __ |velld i
102 7 GAP101471-479 |FPNDF [535-543 _|volid dota out of order ;ROMO
103] 7 GAP 10 480[FPNS 280/ valid =
104 7 GAP 101481-486 |FPNDF 545-550 Vaid deta out of orger-wrong T,
10s| 7 GAP 10 487|FPXYD 359|Repested valid deta from MFS
1061 7 GAP 10 488|FPNDF 552|Yalid deta out of orger-wrong T,
107] 7 |GAP 10 489[FPNDF 3553489 Invalid S/C cc; Even mf : con't t
108 7 [GAP 1 490|FPNDF 1516786 Invalid S/C cc; Test data not test
109 7 [GAP10491-503 FPNDF S55-567 __ |validdataout of orger-wrong T
110] 8| 61.886{8.191 S04|FPNDF 70.077] 16.382 S68|valid deta out of order-wrong T
111 8 GAP 10 S0S|FPNDF 562 145| Invalid S/C cc; Even mF ;con't ¢
112 8 GAP 10 S06|FPNDF 634! Invalid B
113] 8 GAP 10 507|FPNDF 571|Yalid data out of order-wrong |
114 8 SEQI0(S08-S10 Yalid,R00 577-574__|velid detaout of order-wrong |
115] 8 SEQIO S11|Yalid,R00 274791 Invalid S/C cc; Even mF : con't
116| 8 SEQ1 0! 512|Yalid,R00 3099272 Invalid e
117] 8 SEQIO 513|valid,R00 577 Valid data out of order;not in 8
118] 8 SEQ10(S14-S15 Yalid,R00 642-643 _ |Voliddataout of orger;not in 8
119 8 S£Q10(516 15/Ccc [FTEICCE 774796/ Invalid sfter dota test
120] 38 SEQ1011s1377356 e
121] 8 SEQI0 517|valid,R00 774797 Invalid $/C cc; Even mf ; con’
122] 8 SEQ10S518-521 Yalid,R00 390-393 __ |Repested valid dota from MF6
123] 8 GAP 11[522-524 |FPNDF 394-396__|Repeoted valid data from MF6
124 8 GAP 111525-526 |FPNDF £89-590 __|valid dataoutof order ;not In-
125| 8 GAP 11 527|FPNDF 774807]Invalid S/C cc; Even mF ; con’
126 8 GAP 1 528|FPNDF 592(Yalid data out of or-ger :not in
1271 8 GAP 11[529-531 |FPNDF 201-403 __|Repested valid deta from MF¢
128] 38 GAP 1! 532|FPNDF 774812]Invalid
129 8 GAP 1! 533|FPNDF 774813|Invalid S/C cc; Even mF ; cor
130 8 GAP 1 534|FPNDF 406 Repested valid deta from ™MF
131] 8 SEQ1 535|valid,R00 407| Repested valid data from MF
132] 8 SEQ11536-537 |Yalid ROO £00-601__|Valid data out of orger - Wrof
133 8 [SEQl ) 538|Yalid,R00 16002402|Invalid after oota test
134 8 [SEQ11{S39-543 Yalid R0O 603-07 Valid deta out of order-wro
135| 8l TSEQ1 1]544 |S/Cce FTEICCI 216| Repested valid dota from n Mi

12




Table 4. Roonstructed F {lePS 1101.0TT (cont. 3)

| pesie o

2T 8 _1cl D | € | F 5 [ _H | i —
469 3% 3 3% % % % R REWSTRW]’ED F'LE“”" 2 9 38 4 4 % % 4 AS RECﬂVED FROM KEmmiiiiiiiiiii§§§§i§§§§§§¢§
470 | 10 = 6/9/88 1840
471 Adl 5/C Clock Counts = $/CceC = 1549000 ; all entries of S digits or mors or those with an * are unchanged
472|MFA MFT-t0 [ MFP_[Adf S/Ccc Comments{MFT-t0 MFP Adj S/Ccc | Comments
473 (sec) _[(sec) (sec) (sec) -
136f 8 SeQ1 1]is 480
1371 8 SEQ1 ] 545-548 Yslid ROO 609-612 Valid data out of order-w T MF
138 8 SeQl 11549-550 yalid ,R0O0 421-422 ~@teﬂ valid data from MF6
139| 8 SEQ1 1SS 1 I1S/Ccc FTEICCI 423|R ed valid data from MF6
140{ 8 SEQ1 1is 359
141 8 SEQ1 552|Yalid,RO0 424 ted valid data from MF6
142] 8 GAP 12553-554 FPNDF 425-426 ted valid data from MF6
143 8 SEQ12 555! Yalid,RO0 ~ 4217 ted valid deta from MF6
144 8 SEQ12 $56-559 Yalid ROO 620-623 yalid dota out of order-wrong T MF
145 8 SEQ1A560-567 Yalid,R00 432-439 ted valid deta from MF6
146] 9 70.076 8.190 568|Yalid,R00 53.695| - 16.382|*0 Invelid -
1471 9 GAP | S69|FPNDF £97|1nvalid S/Ccc; Even MF;con't test
148 9 GAP 13 S70[{FPNDF 442 RjeoeatedvaudmtaNW _
149] 9 SEQIS 571|Yalid,RO0 443 Repeoted valid dats MF7 -
150{ 9 SEQI3 572|Yalid RO 1385796| Invalid S/C cc; Test data not tested
1511 9 SEQ13573-574 yalid ,R00 509-510 Repested valid dats MF7 -
152] 9 14575-576 _|FPNDF S511-512 Reoeutedvaliddatanﬂ -
1531 9 GAP 14 S77|FPNS 513 Reoeuta!vandmtanf‘l -
154 9 GAP14578-579 FPNDF 514-515 ReoeetedvalmdataNH
155 9 GAP 14 S80|FPNDF 1377356|Repested invaliddota MF7
156/ 9 GAP 14581-58S FPNDF 517-521 Rmtadvalmmmnﬂ -
1571 _9 @AP14 S86|FPNDF Sa|Repeeted valid data MF7
158 9 [GAP 14 S87|FPNDF 65 1|wrong lime: vaiid deta not in 8 S
1591 9 GAP14588-589 If PNS 460-461 Repested valid dota MF7 4
160| 9 GAP 14 90|FPNS Reoeatadvaliddatanf'l =
161] 9 GAP 14 591|FPXYD 26 3| Repested valid data MF7
162 9 GAP 14 S92|FPNS 264| Repested valid data MF7 .
163| 9 GAP 14593-594 PDNDF 465-466 Repested valid dota MF7
164| 9 GAP 14595-599 PDNDF 659-663 Wrong time;valid deta out of orde
165 9 SEQ14600-601 Yalid R0O 664-665 Wrong time;valid deta out of orde
166 9 SEQ1 4602 1S/Ccc FTEICCI 666|Wrong time;valid data out of ords
167 9 SEQ14 16002402 1
168 9 SEQ1 4 603|Yalid,R00 667\Wrong lime valid data out of ord
169 9 Q14 604/ Yalid,R00 5 40| Repeated valid data MF7 o
170/ 9 SEQ14605-607 yalid,ROO 669-671 Wwrong time;valid deta out of ord
1711 9 SEQ1 4 08|FTEICC 672|Wrong timevalid data out of ord
1721 9 SEQ14609-612 Yalid,R00 673-676 Wrong time;valid dats out of ore
1731 9 GAP19613-618 FPNDF [677-682 Wrong time:y alid data out of O
1741 9 GAP 1S 619|FPNDF l 555 P.eoeatedvaltddntnnﬁ -
1751 9 SEQ151620-623 Yalid,R00 556-559 Repested valid dota MF7
1761 9 GAP 16 624|FPNDF S60|Repesated valid dataMF7
17719 GAP 16 625|FPNDF 77484 1[Invalid S/Ccc; Even mF ; can't
178 9 GAP 16 626|FPNDF 774842|Invalid after dota test
1791 9 GAP 16627-631 FPNDE 563-567 Repeoted valid data MF7
180| 10 78.26718.191 632|FPNDF 70.077 16.382|*0 Invalid S/C cc; Test data not t&
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Table 4. Roonstructed File PS 1 101.DTT (cont. 4)

A B c1l o | € | F 8 | H [ ] )
469 BB ERE REmTRmTED F|LEI~I§!~I* 3696 9% 9% 3 3% 3% 4 ASRECEWED FROM KENYAQI-iiiii!&i{{li{«lii*!iiir
470 | | 10 = 6/9/88 1840 | |

471 Ad} S/C Clock Counts = S/Ccc - 1549000 ; all entries of S digits or more or thoss with an * are unchanged
472|MFA MFT-t0 | MFP |Adf S/Ccc CommentsiMFT-t0 | MFP Adf S/Ccc__[Comments

473 (sec) |(sec) (sec) (sec)

181] 10 GAP 16 633[FPXID 562 145| Repeated indeterm inate data from Mf
182] 10 GAP 16 634[FPXID 634|Repeated invalid data from MF8
183] 10 GAP16635-36  |FPNDF 571-572 __|Repeoted valid deta from MF8

184] 10 GAP16637-50  [FPNDF 701-714 | Wrong timevaiid data out of order
185| 10 GAP 16 651[FPNS 774867| Invalid S/C cc; Even mF ; can't test
186| 10 GAP 16 652|FPNDF 716|Wrong time;vaiid deta out of order
187] 10 GAP 16 653|FPNDF _ 1483029|Invelid S/C cc; Even mF ; can't test
188| 10 GAP16654-658 |FPNDF 718-722 | Wrong time;valid data out of order
189] 10 SEQ16(659-663 | Yalid,R00 723-727 | Wrong time;valid data out of order
190| 10 SEQ16 664|Yalid ROO §00|Repeoted validdatafrom MF 8
191] 10 SEQ16/665-667 |Yalid,R00 729-731 Wrong time;valid data out of order
192] 10 SEQ1 6 668|FTEICC! 732|Wrong time;vaiid data out of order
193] 10 SEQ16/669-671 [Yalid,R00 605-607 _|Repeated valid data from MF6
194] 10 SEQ1 6 672|Yalid,R00 216| Repested valid dota from MF8
195| 10 SEQ16/673-674 |Yalid,R00 609-610 _ |Repested valid deta from MF8
196| 10 SEQ1 6 675|Yalid ROO 761579 Invalid S/C cc; Even mF ; can't test
197] 10 SEQ1 6 676|Yalid,R00 6 12| Repented valid dota from MF8

198| 10 SEQ16/677-681 _|Yalid,R00 221-425  |Repested valid data MF6 i
199| 10 SEQ1 6 682|valid,R00 426|Repeated valid data MF6

200| 10 GAP 171683-69S |FPDNF 747-759 | Wrong time;valid dota out of order
201] 11| 86.457|8.190/696-700 FPDNF 94.648| 24.571/760-764 _ |Wrong timevalid deta out of order
202| 11 SEQ171701-704 _|Valid,R00 765-768 | Wrong time;valid deta out of order
203| 11 SEQ! 705/ valid,R00 705! Invalid S/C cc; Even mF ; can't test
204] 1! SEQ171706-714 _|Yalid,R00 770-778 __|Wrong time;valid deta out of order
205] 11 SEQ171715 1S/Cec {FNTEICC 779|Wrong time;valid data out of order
206| 11 SEQ17]is774867 ik
207] 11 SEQ1 7 716|valid,R00 780|Wrong time;valid data out of order
208] 11 SEQI 71717 15/Ccc [FNTEICC 46 1| Repeated valid dats from MF7

209} 11 SEQ1 711s1483029

210] 11 SEQ171718-722_|Yalid,RO0 462-466 ted valid deta from MF7

211 11 SEQ1 AA723-727_|Yalid ROO 659-663 | Repested valid deta from MF9
212 11 SEQIA- - 728[FTEICCI 664| Repented valid dets from MF9
213] 11 SEQ1 71 729-731 _|Yalid,R00 665-667 _ |Repested valid data from MF9

214 11 SEQ! 732|Yalid RO0 S40|Repeated valid data from MF7
215 11 GAP18733-745 |FPNDF 669-681 Repested valid data from MF9

216| 11 SEQ18] 746|vYalid,R00 682|Repented valid dota from MF9
217 11 SEQ18747-752_|Yalid,RO0 555-560  |Repeated valid data from MF7

218) 11 SEQ18/753-754 |Yalid,R00 7741841 -42| Repested indeterminate data from
219] 11 SEQ18755-759 _|Yalid,R00 563-567 |Repested valid data from MF7

220] 12| 94.648(8.19! 760(velid RO0| _70.077| -24.571 14428 16|Invalid

221] 12 SEQ! 761]Yalid ,R00 262145 indeterminate dota from
222| 12 SEQ18 762|Yalid R0O 634| Repested invalid data from MF8
223] 12 SEQ1 8] 763|Yalid,R00 S71|Repeated valid data from MF3

224| 12 SEQ1 8| 764|Yalid,R00 *4 Invelid :

225| 12 SEQ18[765-768 _|valid,R00 701-704 __|Repested valid data from MF10
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Table 4. Reonstructed File PS 1101.DTT (cont. 5)

| & B c_| D e | F 8 | H | |

469 % 9% %% % % % REN‘[R&TED F‘LE}.{Q{* 3% 9838 3 3 % 3 4 AS REC{WED FRm KENYA!NIllil{{{i&lii!ilill&iir
470 | | 10 = 6/9/88 1840 l | T
471 Adl S/C Clock Counts = S/Cce - 1549000 ; all entriesof S digits or more or those with an * are unchanged
472|MFY4 MFT-t0 | MFP S/Ccc |CommentsiMFT-t0 | MFP Adi S/Ccc  |Comments

473 (sec) |(sec) (sac) (sec)

226| 12 SEQ1 81769 1S/Cec |FNTEICC 705/ Repeated valid data from MF 10
1227] 12 SEQ18is 705

228] 12 SEQ18/770-77S _[Yalid,ROO 706-711 Repested valid data from MF 10
229] 12 SEQ1 8 776|Yalid,R00 #6800 Invelid

230| 12 SEQ18(777-778 |Yalid ,RO0 713-714 Wronq time:repeated valid data MF 1
231} 12 SEQI & 779|valid,R00 77486 7|Invalid S/C cc; Even mf ; can't test
232] 12 SEQ! 780|Yalid,RO0 716|Repested vaiid data from MF 10
233] 12 GAP | 781{FPNDF 1483029|Invalid S/C cc; Even mF ; can't test
234] 12 GAP 19 782|FPNS 782|Wrong time ;valid data not in 3 sed.
235| 12 GAP 19 783|FPNDF ~ %9687 Invalid S/C cc; Even mF ; can't test
2361 12 GAP 19 784|FPNDF 500184|Invalid S/C cc; Test data not tested
237] 12 SEQ19(785-786 |Yalid,R00 785-786 | Wrong time;valid dota in right MF
238) 12 SEQIS 787|FTEICCI 723 Repested valid dats from MF 10
239 12 SEQ19788-791 [Yalid ROO 788-791 Wrong time;valid data in right MF
240| 12 SEQISK 792|FTEICCI *32 Invalid after deta test .
241 12 SEQ19793-80S [Yalid,RO0 793-80S Wrong time;valid deta in right MF
242) 12 SEQ19 806{FTEICC! 422| Repeated valid dets from MF6
243| 12 SEQ19(807-811 {Valid,RO0 807-811 Wrong time;valid data in right MF
244| 12 GAP201812-817 [FPXYD 1748-753 Repested valid deta from MF 10
245] 12 GAP2() 818|FPICC 774906|Invalid -
246| 12 SEQ201819-820 |Yalid 819-820 Wrong time:valid data in right MF_
247| 12 SEQ20 821{FNTEICC 1545766 1 1nvalid S/C cc; Even mF ; can't test
248 12 SEQ201822-823 |Yalid 822-823 __|Wrong time;valid deta in right MF
249| 13 102.838|8.190{824-82S |Yalid 102.838| 32.761{824-825 Yalid e
250] 13 SEQ20 826|FTEICCI 1484290! Invaiid after data test

251 13 SEQ20 §21-832 Yalid 827-832 Yalid

252| 13 SEQ20 833|FTEICCI 705(Repted indeterminate data from MF
2531 13 SEQ201834-845 |Yalid 834-84S Yalid .
254 13 SEQ20 846|FTEICCI 462|Repested valid data MF 7

255 13 SEQ20{847-848 |Yalid 847-848 Yalid

256 13 SEQ20K 849|FNTEICC 1311769]Invalid S/C cc; Even mf ; can't test
257] 13 SEQ201850-852 {Yalid 850-852 Yalid

258) 13 SEQ20) 8S3|FTEICCI 66 1| Repeated valid data from MF9
259| 13 SEQ20(854-857 |Yalid 854-857 yalid .
260] 13 SEQ201 - 8S8|FTEICCY 14132770!Invalid S/C cc; data tested valid
261] 13 SEQ20(859-860 |Yalid 859-60 Yalid =
262| 13 GAP21/861-868 [FPXYD 669-676 Repeated valid data from MF9
263 13 SEQ21/869-874 |Yalid,RO0 677-682 Repested valid data from MF9

264| 13 SEQ21/875-877 | Valid,R00 555-557 Repeated valid data from MF7
265] 13 SEQ21 878|Yalid,R00 15227382|Invalid

266| 13 SEQ21/879-880 |Yalid,ROO 559-560 Repeated valid deta from MF7
267 13 SEQ21 881|FTEICCI 77484 1|Repested indsterminate data from
268| 13 SEQ21 882|Yalid,R00 774842|Repested invalid data from MF9
269 13 SEQ21/883-884 |VYalid,ROO 563-564 Repeeted valtd data from MF7
(2701 13 SEQ21 885S|FTEICCI 565|Repeated valid date from MF7
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Table 4. Reonstructed File PS 1101.DTT (cont. 6)

A B ¢i o | E_| F 8 | H | ] —
469 #uuuuus | RECONSTRUCTED F".Elvil»iiq wuxunse{ AS RECEIVED FROM KENYA S 3836 3636 36 38366 3636 3646 366 366 3636 36 20 6 3
470 [ [ t0=6/9/881840 | 1
471 Ad] 5/C Clock Counts = 5/C cc - 1549000 ; all entriesof S df its or more or those with an * are unchanged _
472|MF® MFT-t0 | MFP [Adj S/Ccc |[CommentssMFT-t0 | MFP Adf S/Ccc_ |Comments
473 (sec) |[(sec) (sec) (sec) _
271 13 SEQ21/886-887 |Yalid,R00 566-567 | Repeated valid data from MF7
272| 14] 111.029]8.191 888|valid,RO0| 70.077|-32.7611%1024 Invaiid .
273 14 SEQ21 889|Yalid,R00 262 145| Repested indeterm inate data from M)
274] 14 SEQ21 890|Yalid,R00 15227330} Invalid
275| 14 SEQ21 891|VYalid,R00 57 1| Repested valid data from MF8
276 14 SEQ21 892|Yalid,R00 *4 Repested invalid deta from MF 12
277] 14 GAP22893-899 |FPNDF 701-707 _|Repeated valid data from MF 10
278 14 SEQ22{900-903 |Yalid,ROS 708-711 Repested valid data from MF10
279| 14 SEQ2 904|Yalid,R00 *6800 Repested invalid data from MF12
280] 14 SEQ22/905-906 |Yalid,R00 713-714  |Repested valtd dats from MF 10
281 14 SEQ22 907|valid,R00 77493 1|Invalid S/C cc; Even mF ; con't test
282| 14 SEQ22, 908|Yalid,R00 —  716|Repested valid dota from MF10
283| 14 SEQ22, 909|Yalid,R00 1483029 Repted indsterminate deta from MF
284] 14 SEQ22 910|Yalid,R00 782 ted valid deta from M¥ 12
285| 14 SEQ22 911|Yalid,R00 %9687 Repted indeterm inate data from MF
286 14 SEQ22 912|Yalid,R00 500 1 84| Repted indeterm inate dota from MF_
287| 14 SEQ221913-914 |Yalid,R00 785-786 | Repested valid deta from MF 12
288| 14 SEQ22) 91S|FTEICCI 723|Repested valid data from MFI0
289 14 SEQ22(916-919 |Yalid,R00 788-791 Repested valid data from MF12
290| 14 SEQ22 920)Yalid,R00 ol =T Repeated invalid deta from MF12
291| 14 GAP23921-927 |FPNDF 793-799  |Repeeted validdata from MF12
292| 14 SEQ23928-932 |Yalid,RO0 800-804 _ |Repested valid dsta from MF12
293| 14 SEQ23933-944 |Yalid,R00 869-880  |Wrong time vaiid deta Te
294 14 SEQ23 945|valid,R00 753[Repested valid dots from MF10
295| 14 SEQ231946-948 |Yalid,R00 882-884  |Wrong time;valid data
296| 14 SEQ23 949|Valid,R00 1545766 | |Repted indaterminate data from MF
297] 14 SEQ23950-951 |Yalid,R00 886-887 _ |Wrong time;valid dota
298| 15| 119.219/8.190{952-956 [Yalid.RO0| 111.029] 40.952 888-892  [Wrong time;valid dota
299| 1S SEQ23{957-960 |Yalid,RO0 829-832  |Repested valid data from MF13
300] 1S SEQ23 96 1|Yalid,R00 705|Repted indsterminate data from MF
(301} 1S SEQ23962-973 |Yalid,R00 834-835 __ |Repested valid deta from MF13
302] 15 SEQ2 —_974{VYslid,R00 462|Repested valid data from MF7
303] 15 SEQ23975-976 |Yalid,R00 847-848  |Repested validdata from MF13
304| 15 SEQ23 977{Yalid RO0 1311769(Repted indeterm inate data from MF
30| 15 SEQ231978-980 |Yalid,R00 850-852  |Repested valid data from MF 13
306} 1S SEQ23 981|Yalid ROO 66 ||Repested valid deta from MFS
307 1S SEQ23982-98S |VYalid,R00 854-857  |Repested valid data from MF13
308 1S SEQ23 986|Yalid,R00 14132770 Repeated valid data from MF 13
309] 1S SEQ231987-988 |Yalid,R00 859-860  |Repested valid deta from MF 13
310] 1S SEQ23989-1002 |Yalid RO0 669-682  |Repested valid dats from MF9
311} 15 SEQ23 1003-00S |Yalid,R00 555-557  |Repeated valid deta from MF7
312] 15 SEQ23 1006|VYalid,R00 15227382|Repeated invalid data from MF13
313] 1S SEQ23 1007-008 |Yalid,RO0 S59-560  |Repested valid dots from MF7
314] 15 SEQ23 1009-010 |Yalid,R00 774841-42 [Repested detafrom MFI13
315| 1S SEQ231011-01S |Yalid, ROO S63-567  |Repested valid data from MF7
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Table 4. Reonstructed FilePS 1101.DTT (cont. 7

A B c1T_o_1 £ | F 8 | H | |
469 %% % %% %% REmmeTED F'LE‘!!!I* I&{li:l'lﬂ AS REC{‘VED FRm KENYAQ&INIi‘i*iiiililiiiiiilic
470 | 10 = 6/9/88 1840 |

471 $7C Clock Counts = S/C cc - 1549000 ; o1) entres of 5 digits or mors or thoss withan ®arsunchonged
472|MF% MFT-t0 | MFP |Adl S/Ccc |CommentsiMFT-10 MEP Adl S/Ccc__|Comments
473 (sec) [(sec) (sec) | (s20)
316| 16| 127.410(8.191 1016|Yalid,R00 70.077] -40.952|*0 Invelid -
317 16 SEQ23 1017|Yalid R0O 262 1 45| Repeated indeterminate data from MF &
318| 16 SEQ23 1018|Yalid,R00 15227330 Repested invalid data from MF 14
319| 16 SEQ23 1019|Yalid,R00 57 1|Repeated valid data fromMF8
320| 16 SEQ23 1020|Yalid R00 *4 Repested invalid dats from MF12
321| 16 SEQ23 1021-027 Yalid,R00 701-707 Repested valid data from MF10

322| 16 SEQ23 1028-042 Yalid,R00 900-914 W time:valid dats

323| 16 SEQ23 1043|Yalid,R00 723 ted valid data from MF 10

324| 16 SEQ23 1044-048 Yalid R00 916-920 Wrong time;y alid data

325| 16 SEQ23 1049-0S1 Yalid,R00 793-795 Repested valid deta from MF12
326| 16 SEQ23 1052|Yalid,R00 22948|Invelid

327| 16 SEQ23 1053-0S55 Yalid,R00 797-799 Repeoted valid dota from MF12
328{ 16 SEQ23 1056-079 Yalid,R00 928-951 Wrong time;valid data g
329| 17| 135.600 8.190(1080-143 Yalid ROO| 119.219 39.142/952-1015 yalid, Wrong ME -
330| 18| 143.791 8.191]1144-207 Yalid ,R00 127.410 _8.191 1016-079 Yalid,Wrong MF _
331| 19 151.981 8.190[1208-271 Yalid,R00 135.600| _ 8.190 1080-143 Yalid,Wrong MF —
332| 20[ 160.172 8.19111272-335 valid,R00{ 143.791 8.191]1144-207 Yalid, Wrong MF -
333| 21| 168.362 8.190|1336-399 yalid,R00| 151.981 8.190(1208-271 Yalid, Wrong MF .
334 22| 176.553 8.191]1400-463 Yalid,R00| 160.171 8.190(1272-335 Yalid,Wrong MF

335| 23] 184.743 8.190] 1464-527 Valid,RO0| 168.362 8.19111336-399 Yolid, Wrong MF -
336| 24| 192.934 8.191]1528-591 Valid R00| 176.552 8.190( 1400-463 Yalid Wrong MF __
337| 25| 201.124 8.190[1592-655 Valid,R00| 184.743 8.191/1464-527 Yalid,Wrong MF %
338| 26 Not Needed 192.933 8.190] 1528-591 Yalid,Wrong MF -
339| 27 Not Needed 201.124 8.191]1592-65S Yalid,Wrong MF

340 s
341 _
342 __
343 P
344

345

346 .
347 —
348

349

350 e
351 s
352

353

354 >
355 o
356 =
357 =Pl
358

359 e
360 e
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Examplesoimociﬂermtypeeofenﬁesin'l'abloatwill now be discussed. The line number,
which is given in bold face in the leftmost column of the table will be used to locate the mFs in
question. Line 2 contains a case where valid data mFs with the proper inferred times appear in
the OPF. An exampie of an embedded mf with an invalid S/C cc appears on fine 3. This cannot
be tested using magnetometer data since it occurs in an even mf; this appears in Column |.
Sometime harizon or sun sensor pulses can be used in conjunction with the same event pulses
in mFs in other MFs, but this complexity cannot be handed on a routine basis. Line 7 contains a
case where the visual magnetometer data test showed a valid instance, so the comment
FTEICCV appears in Column E and the comment in Column | explains the situation. The same
procedure was used for line 10, but the visual test could not establish invalidity. In the case of
lines 15 and 16 the two invalid S/C cc mFs are not tested since they are members of a Gap Set;
note the comment columns for these two cases. Line 18 is a case where the embedded S/C cc
andthodataaebothinvaﬁd.aadeterminedbythoviwaltostfordam. In line 26 the first
example of repeated data in the OPF occurs. Notice that the S/C cc values are 84 and 85; these
instances appeared in MF1 as vaiid mFs. These mFs are padded in MF3 of the RCF to avoid
confusion and misuse. The same instances appear in MF1 of the RCF so the padding in MF3
does not purge data from the pass file.

The reconstruction of the file is not perfect and line 27 contains an example where vaiid data ts
actualty purged from the file. This valid mF, asdetanﬁnedbymeviwddatateadmOPF.b
notin a sequence by the algarithm used to define a sequence. Since this mF becomes a member
of a Gap Set 3, it must be padded. LineZBisanemnpleofaninvalidSlCchianottestad
because it is in Gap Set 3. Although the algorithm used for the RCF makes no distinction
between repeated data that were originalty valid, invalid, or indeterminate the exposition in Table
4 does. Line 65 is an example of an indeterminate data value and line 87 is an example of an
invalid case.

Thepoaiﬁmwhereunuwalmingssmmhappmbonﬁne%. Here a sequence of vaiid data
appea*sbeforeitnormaﬂyshaﬂd UptoﬂﬂspointmeMFHortheRCFisthesamasthatloe
OPF. But the sequence 508-521 (with one embedded invalid S/C cc) of OPF MF7 reaily belongs
in MF8 of the RCF and bears the comment on being out of monotonic order. The same is true for
ine 102. Once line 103 is passed there is no mare monotonic disorder. The sequences
508-521,535-552, and 555-567 were read into the wrong buffer (the one for odd MFs instead of
for even). Suceeedngseq:msmmoeebegmhgwimmmdsoeoonﬁnuehmofOPF
along with other types of mFs. To follow this situation more easily, the mapping function from
RCF location to OPF location is introduced. In Table 4 it is easy to select a S/C cc vaiue from the
OPF and find it in the RCF. The converse is more difficuit. The mapping function uses the
location MF#:mF#® as its argument. Symbolically the mapping function is written as

(MF®;mF #)opf = F((MF¥:mF ¥)rci) )]

Thus for a given RCF location, an OPF location is obtained. This function is given explicitly in
Table 5. SincosomlocationsinmeRCFdonotmapintomoOPFﬂ\emncﬁonmerdyshcwsa '
blank for these cases. Those cases that are indeterminate are shown with a '7". Using Table 5 it
is seen that the RCF location maps into the OPF location up to position 8;5 except for blanks
(non-mappings). Starting with 8.5 the mapping is M.m -> M-1;m up to 12:21. Then at 12,23 the
mapping mysteriously gets back to normal. This narmal mapping continues up through 13,37
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Table S. RCF to OPF Mapping Function

B |CI D E |F| 6 H [l J K LI M N |0 P
1 OPF_ | *|RCF |OPF |* RCF |OPF__|* |RCF oPF  |* |RCF |OPF » |RCF |OPF
2 Loc_ [*[toc |LOC |* LoC |LoC__[* [{LOC toc_|* |Loc [LOC * ||0C |LOC
3 *14:13 * 175 *(9.238:23 * | 11:10s? |* 1338
4 to *| to * | to * (9.24 * |12:22 * | 1o
S |1;17 *14.19 *17:18 *| to * 12:2312;23 |* 13;45
6 11:18]1;18 |*14:20 4.20 |* |7;19{7;19 * 19.32 * 112:24 % |13.46/14,46
7 to %[ to| to [*| tol to *19.338;33 |* 12:25 * | to to
8 11.45]1;45 |*]4:28 4.28 |* [7,3117;31 *9:348:34 |* 12:2612;26 |* 135711457
9 |1:28,1,32=7|%|4;22=? * |7.32 *19.3 * 12:27412;27 |* 13:58
10 |1:46[1:46 [*|4:29 * | to *9.36/8:36 |* 12;28 * [13.59|14,;59
1 to  1%*14;30 * |18:4 *| to]| to ® 112:2912;29{* | to to
12 13:1413;14 *(4.3114;31 |* 8:5 |75 #*(9:4018;40 * | 40 to * |13:61|14:61
13 12:49,3:6=2 [*| to to 1*| to| to ¥ 9-41 % 12:3412;32 [* |13:62
14 (3:15[3;15 [*14:43 4:.43 (* 18;12 712 |* [9;428;42 % 112,33 * |13:63]14;63
15 13:163;16 |* 4:42=? * 18:13 #| to| to % 112:3412;341* | to to
16 713:17 [*]4:44 * |8:14/7;14 |* 9.458;45 |* to o |* [14;5 |15
17 813:18 (*| to * | to | to |*19:46 * |12:4612;46 |* 14:6
19 *14.57 % 8.18/7;18 |*| to * |12:47 * | to =
201320 |* 458/4.58 |* 8:19 * 19.52 * (12:4812;48 |* 14:12 '
2113;21 |* to| to [®] to * (953853 |* | to o |* [14;13]16;13
221322 |* 4611461 (* 8:31 *| to| to |* (125 1252 |* | to
23 *14.62 * 18.32]7,32 |* 9.56(8:56 |* 1253 * |14;27]16;27
241324 |*14:63 463 |*| to| to * |9.57 * | to | * [14:28
295 *[ to | to |* 1840 7440 [*| to * |12:59 * |14:29|16;29
2613:26 |*!S:S 55 |*18:35 *110;19 * 112:6012;60 |* | to to
27 #|5.4=7 * [8:41 *110;21 * (12:6112;61 |* 14:33116;33
2813:28 [*]S:6 * 8:42|7,42 |*| t0 | * |12:62 =2 * 14:34
3.29 *| to *| to | to |*]10;27 * 112:6312;631(% | to
*15.9 * 8.477;47_|* |10; 928 (*| to to  |* [14;40
3.50 %5.10/5;10 |* 8:48 #| to| to * (13.2[13;2 |* 14:41116;41
511351 [*| to | to % 18:49|7;49 |* 10:39:36 | * 13:5 * | to to
3.52 *|5:15/5;15 1* 8:50 * 110,37 * [13:.4]13;4 |* 14:64] 16,64
3.53(3,53 |* 5:12=? % 1851 *10.39:38 |*| to o |*® [1S;1 [17;1
to *|S-16 * (8:52|7,52 #| to| to * 113:.9]13;9 * to to
6213:62 |*| to | to| to |* 10:99;51 {* 13;10 * |25:64]{27,64
3.548%60=2 |* S:24 * (9.1 |8;1 *110;52 w (13:113;11 |*
3.63 *|5.25|5;25 |* 9:2 *| to * | to I
3.64(3:64 (*I t0 o |*19:3 * 1119 * (13.2413;22 |*
o 1*15;30{5;30 |* 9.4 |84 |* 11:6010,6 |* 13:23 * o
4.3 [*(5;31]5:3] | to| to |®| to] to * [13.2413;24 |*
*5.32(5;32 |* 9.7 (8:7 |*1I 310:37 (* | to to |* i)
45 (*| to| to * |19.8 % [10:20,22=?|* 13.2913;29 |*
o 1%15,365;36 |* 9:9 * 111,38 * |13:26=7 o
4.8 |*[5:37 % (9:10(8;10 |*| to | * 113:30 o
: *|5.38(5;38 |* 9:11 *111:50 * (13:.3113;31 |* ]
101410 |*| to | to *| to *111.91051 |* | to to |*
11401 [*{7.4 (7.4 * (9:2] *| to| to |* |13:37 13:37 (* N
4:12 |* * 9:22/8:22 |* 12:2411:21 |* fod e
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with a number of non-mappings interspersed. Following a non-mapping set from 13;38 through
13:45, the mapping goes to M;m -> M+1;m. This mapping continues through RCF [ocation 14,5
and then after some non-mappings jumps to M;m -> M+2;m at 14,13. This mapping continues to
the end of the fle. The cause in PRETRN for these jumps in mapping is not understood.

Returning to line 98, Column E contains the FPNDF acronym because there is no evidence of the
partial sequence 444-451 appearing in the OPF, thus the mapping is blank (termed a
non-mapping). It appears that the partial sequence 508-515 was switched into the wrong buffer
and 452-459 never got into a buffer. In line 104 the partial sequence is out of order but it is not
out of monotonic arder. In other words, there are no valid data that appear in the OPF that have
a lower adiusted S/C cc than 550. Finally, in ine 114 we have the S/C cc values 508-510, which
are listed in Column C as valid, but were received out of order (the order being the location in the
OPF). The data that would normally be located here have been encountered earfier as part of
the frst ROMO comment in line 98. As one moves on in Table 4, one sees an increasing
frequency of valid, ROO comments in Column C and Repeated Data comments in Column |.

If one looks at the OPF MFTs and starts from the rear of the OPF to compare MFTs to see which
ones are false, and taking into account that two MFTs must be eliminated, then one finds that the
elimination of MF16 and 14 lead the following condlusion. MF2-7,13,15, and 17-27 are carect
times and MF1 and 8-12 are incarect times. The MFs that have padded headers in the RCF are
MF1, 8-12, 14,and16sincemoﬁ'sthofmoeoMFainme0PFconmhhvalidarepoateddan

Now turning to the bottom of Table 3, notice that the RCF contains 1600 mFs of which 1276 are
valid, resuiting in a file that is about 80% carrect. The OPF contained 1728 mfs and only 57%
had the proper times while 75% of them had valid data but nothing was flagged. [n making the
RCF in the manner prescribed 11 mFs (0.69%) which were valid have been removed from the
pass file. As pointed out eariier, the added complexity to find and identify such mFs was not
justified. Since the total number of mFs in the OPF that contained both valid times and data was
985 , the RCF has increased this number byafactcroi1.293andhasalnfspropa1yﬂagged.
As can be seen on lines 32-34, of the mFs of the Reduced Sequences Set that cannot
immedately be asserted as valid only 3 of them were found to be valid by the data test and 13
could not be tested. The manual method showed that 32 were invalid. Thus in the extreme for
this case study, the recommended algorithm would remove 16 more valid mFs from the pass file.
This would give a total of 27 mFs out of a total of 1600, which is 1.7%. Considering that 297 mFs
of the 1600 mFs are invalid anyway, the 27 mFs are not much improvement for the large effort
required to find them.

1.7 CONCLUSION

Based on the case study presented here and the statisitics of Table 1 it is imperative that some
type of post processing of the .DTT pass files from KENYA be done. The mergng of orbit and
attitude parameters at the MF level would not be practical without using the post processar
program. An algerithm for doing this post processing has been presented here, that does not use
a data test, since the data test does not significantly improve the identification of valid mFs. The
inclusion of such a test greatly complicates the coding of the post processar program. It is further
proposed that NSSDC provide this program to CRA for operation at IRMCRA. This has two

20



advantages. Frst the processing at CRA following the post processing will greatly improve the
[ about the SIC, as well as the DBI from the existing situation. Second, NSSDC will be

: that is sent 10 the Pls. This output will contain
i .ring in the pass file.
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21  PASS FILE HEADER

..::.,é- v '..,' *-‘

The first 40 byles mmpioe\wo\nbehmm cmlamtomsmdldFormmemM (SFOU) -
labala of the CrnmiitANVA ommittea for Space Data Systema (CCSDS). The next four bytes
ace the frst of a number of spare, & unassigned a1 this Bme. bytes embedded in the header for
future use. !niactmmpecbonotﬁguammmnp«obymuﬂt -

A1-44, 8%-90, 123161, 199-211, 243-261, 299-311, and 349-420

Thnypoo!paso,upormdaured time, is given in the next ftem of

the pass fila names. The abit elements &ré next, followed by fields that hold four different
gttitude solutions (citferent epochs). Then there is a place for the NORAD orbit elements from )

which the elements qven previously in the header were derived. The

header ends with a senes

of #ix fielde which &re usad to provide an audit race of the processing programs that have been

.

modonmedermtmdheader Ncrmatimmﬂwpassﬁlo. Each of these header flems &re
‘apedﬂed below.

2.1.1  SFDU Labels

Each label is 20 byles i length and only ASCI cheracters ore used.
{ollowing value (commonly called instance) .

CCSI_MZooodemm

Thﬂeadnghb_dhunw

memelaetebyteadvemwwlengm of the pass file minus 20 bytes. The first four
cheracters, CCSD, make the pass file immediately recognizable within the CCSDS community
and this labd can be ‘mtemgmd_ by sppropriste softwere.  The second CCSDS {abel ja sifilar

MVNS$D1|9000°1mmmmmmmm L b AT ke 7yt S e i e b BB

whmmolastabyteujvemotmallengmhbyteodmmmﬂemiwuowea The 20 and
40 byles &r¢ gubtracted since the CCSDS label -gves the length
tamme\abdwmmmmgmuengmdmemdmu. Thcoeeondhbdha’eis
: pmdﬂwobioddmofmlabd. mwmiummbmnmwedby
pmgmmPRETRNmMmKENYAmdeMkéepMnmmmuh

ThoepodfmdemdsdﬁnSFDUmdmmbduugawﬂmmnbo

212 pass Type

Byiohds-sdnusodtodw‘qﬁ\mdﬁmiwntgﬁrwuw

dmeubeledouedm

found In Reterence 1

passss. Thammplah_



Figure 2 depicts a 1aps recorder pass. ASCII characters we the only vaiid entriesin this field

2.1.3° Pass File Name.Type

Each pass file wil be given & name. type. The nama will consist of six ASCII characters with the

frst one being the capdal letter , T, followed by five numeric characters. These numbers Wil go
fom 0 1o 65535 and will be assigned sequentially. il there are more than 65535 turn-ons for
San Merco (practcally impooable), then | 18 repiaced by thie cagstal letter, A, and & new numanic
pequence is staried.  Since the pass file will have some fielda written by each processing center
(KENYA, IRMCRA, NEEDCA), 1t 18 usetul 1o have the file name include the processing center
that produced the present version of the pass file, This is done by a fila name extension, of type.
The type is epecttied by using a period after the name and then three ASCII characters (ODT for
KENYA, ROM for IRMCRA, and NSS for NSSDCA) to dencte the processing center that
produced the file. Since there are seperate name.type fields for each procesaing center and
each center doed not blank out the previous name.type(s), & pass file produced by NSSDCA
will have all three name.type tields with proper instances. A KENYA produced pass file will only
have & valid instance in the first of these three fields and binery zeros in the rest. The example
in Figuwre 2 haa the name T00105 and the 30 bytes # 55-84 are used for the three entries. The
programs PRETRN on KENYA, ATTOUT on IRMCRA, and DIST on NSSDCA put the proper .
values in thees fields, respectively. The 10-byte assignments are as shown in Figre 2

2.1.4 Classical Orbit Elements

cmwaﬁtdemmtsueWMmedeﬁadﬁmbymm GTDS running on
IRMCRA with input elements provided by NORAD, based on ther racking data. The specific
ofmeseelememaisnotaﬂicalmedbepria'toanddmtothcﬁmdmem:

_ major frame of the pasa file. These elements are assigned 10 byte #s 91-122 in the following

way: v
’ """‘ = "u "‘"j" EPOCHUT‘ Last'two digits of the ybﬁ"mé‘st): Dy’ of Yeur (QMS)MT hours ok i
O T il e 'tho'.déy (94); Minutes of the hour (3%5). Seconds of the mnute (36); * = 7

Milliseconds of the second (97-98). These numbers will be written as
binary integers (11 or 1°2) by IRMCRA. Note that Day of Yeer = 1 for
Jon. 1. '

SEMIMAJOR AXIS (SMA): (49-102) Units we kilometers and the data type o
Tumber representation is |BM Real*4 -

ECCENTRICITY (ECC): (103-106) No Units and data type is IBM Rear"4

INCLINATION (INC): (107-110) Unita’ are degrees and data type io IBM Real"4

" ARGUMENT OF PERIGEE (AOP): (111-114) Units ara degrees and data fype
is |BM Roai™4 ‘



QIGHT ASCENSION OF ASCENDING NODE (RAAN): (116-118) Units ere
" degreea and data type s [BM Rea™d .

MEAN ANOMALY (MA): (119:122) Una e doggoes and data typs is [BM Rea”™d

215 Attitude Solutions.

The attitude solution i conveyed by gving the spin rate, the position of the Spin Z and X axes n
the Vemal coordnate system, ond N the case of 8 misaligned spm vector relative 1o the

epacecraft axes, the poler end azimuthal misalignment angles ore gven. The misalignment . - .

angles ore expected 10 be 1660 except for the caseé where the long wre antennas could not be
roperty geployed.  The jolowing Instruments can contibute to the determination of the
epaceasit attitude: (1) Ster Mapper. (2) Sun sensdl, (3) Horizon penacrs, (4) .M_aqm:;mml‘.

Table 2.1 Attitude Code

Star Mhppet g xx 3§32 | b | I b § | ¥ 4 | x B
. Svn Semaors xgx %R L B g = ¥ E ' g = z 2
“’W*W"*mim&:lﬂbl"-‘f".’tM;-.‘: ORd TRERR :J-'.‘x g X "~.‘ o '.. ! 'n‘-"'.“- X7y : ! In‘ oy "' ? 1 c'
) g b qun ' e :.-.'u :x* 1 é"’ ¥ ,,MI' "'I l_l Oﬂ-‘sh.li, AL 1 8 A}.Al\‘& '.’M!.v:! “f SRl N ¥*'y
' Dreg Malance Tret o SRS A FERE Bk B B 3 B
Ceda Yalva Q Muunmunusnsnuxomunnuuununnu

 tude solution, 1 some of the

fes ol 5 mnnasdlesowilmany have only one epoch for the
fields are not used they vall contan the binary 26708 ongnaily entered by KENYA.

mmmomm@edtobylohwz.ﬁzm mdmzmdmamiypohlBMH.
Oeqmommmmnmmdcmcummtmmwmm-m. lnmecaao'omeq.:d
wzmmﬁwndmmmedtommaeummeuwm.mnianolpomblﬂoomwm
attitude solution using the sUR 8eNsdr alone for a single Wymron. In. this caacmeepod\woud
hmmmq:oi\tdmmum ' -



. mEpocwrm‘mumtummmmummwumwmmsmu
UT of Section 2.1.4. 1tis assigned to byte s 163170, 21_3-220. ~3-270, and 313-320.

he RIGHT ASCENSION OF THE SPIN Z AXIS (RASZA) ia in unita of degrees and the detatype |
! "[BM Rea4. This perameter is assgned to yte &8 179174, 221-224, 271-274, and 321324, .

The DECLINATION OF THE SPIN Z AXIS (DECSZA) f8 in units of degrees end the data Type 8
BM Reai*4. This perameter io assigned to byte ¥8 175178, 225228, 275-278, and 325328,

The RIGHT ASCENSION OF THE SPIN X AXIS (RASXA) has the same units and data type as
RASZA and is assigned 1o byte fs 179-182, 229-232, 719282, and 329-332.

The DECLINATION OF THE SPIN X AXIS (DECXA) hes the eame units and data type 88 DECZA
and Ia assigned to byte Fs 183-186, 233236, 08’286, and 333-336.

The SPIN RATE (SR) haamtnddegeeopersocondmdme data type is IBM Real*4. This
parameter is assigned to byte ¥a 187-190, 237-240, 287-290, and 337340

The POLAR ANGLE OF MISALIGNMENT (PAMA) is the angle between he Spin Z axis and the

cecraft Z axia and is given in een. data type is |BM Rea*4. This perameter i8

_ assigned 10 bytes 191-194, 241-244, 291-204,-and 341-044. 1t i8 quite ikely that this angle wil
always be zero. .

The AZIMUTHAL ANGLE OF MISALIGNMENT (AAMA) is the acute angle between the
Spacecraft Z-X plane and the plane containing the Spacecraft Z axis and the Spin Z axs. The
_sitive drection of this ange is fram the Spacecraft Z-X piane to the cther plane. This
perameter is also given in degrees and the data type i8 |BM Real*4. [t is assigned to byte 8
195198, 245-248, 295-290, and 345-348, 1t is quite liely that this angle will always be zero.

2.1.6 NORAD Orbit Elements . e

.{-.x;uad. LN __-".“v'.r' Aaan ™ TR 2y AT e T ;r,.c Aevdoql b At 'n\a.n.,uu.‘h-qﬂ.a ',-.-_.‘_.v/.» R ol e wi-'.?‘f-'-_..":uu‘..-

S ah Marco D will be wacked only by NORAD i the elements will be suppied to the project - -
theough Goddard Space Flight Center. These elements will be telexed daily to CRA in the .
NORAD format. The NORAD elements ere similer 0 the classical elements deecribed I

EPOCH UT: 421-426; MM: 429-432; ECC: G343 INC: 437- 40
ADP;, 441-444, RAAN: 445448, MA: 443-452

The NORAD e'leménta.u-e an average element set, averaged over the revolution beginning &t
xch. mdmwmmmucommﬁmmm -dcftmmel(ewmdhpum



mmwg\mmwmmammmqnwwtmwpm

2.1.7 v_Prognn Trace

The final 60 bytes (¥s 453-512) of the pass fie header are used for the name and version
number, or date, or some. other qualifier of the programs that were used to frocess the pass fie
data and write entries into its headers and yailers fieids. Ten bytes are Used for each progam, .
thus six such progams can be accommodated. These bytes must be ASCIl characters.

" Examples are gven in Figse 2. ‘

2.2 . MAJOR FRAME

The major frame header consiste of an 80-byte header, 64 mincr frames (numbered 1-64) with
sach being 94 bytes long, and a 48-byte trailer The actual 6-bit tounter registers from 0 10 63,
put it is more convenient. 10 add 110 this value for identification purposes. The format for each of
theoe elementa of the major frame will be discusaed below in detail. A major frame is always ,
6144 bytes in length. With a nominal spacecraft clock rate, data are recorded or telemetered in &
resl time at 6,000 bita/s. This means that a minar frame is 128 ms in time length and & major
fame siarta every 8.1928 |f the clock rate is not nominal, then the major and minar frames wil
mwﬁmolmgmdﬂwemmmmoabcmm '

221 Major Frame Header

“The structire of this header is ghown in Figure 3. The first 28 bytes nerve as a label or title for
the frame and therr instance is written by program PRETRN on KENYA as ASCIl characters. The
LSIF11 (KENYA) system date occupies byte ¥s 29-30 end s whitten as ASCII characters with the
format DD-MMM-YY_, where DD is the day of the month. MMM i6 a Hatter abbraviation for the . "
g MO, XY 18 the Jard two dgita of .:M:M,.N\d:g.‘fmeﬂmu & blank space..: This is, dlusrated.n... P
S m‘Q 3 by m iDBtIDC-Il&JUL'Gﬁ_,. Y T Lot a P A PUREE LE '-." LR SR L & e wo-

v eyt o

Bytci039-46uouaedtogvomoﬁmﬂwdaummdodatsummmw
telemetry pass. This time is also written a8 ASCII characters with the fermat HH:MM:SS. The
instance shown in Figure J I8 10:32:15. The next 18 bytes of the major frame header contain
wmtiméav«inenhmebimrycodeddedmd(BCO)fwmn For BCD four binary bits are
uoodtoreprooemadodmddgt Abytoisusediumdodmddg'mwimmm:iqiﬁwﬂ
four bits (half byte) of the byte used for the most sig\iﬁcant'(MS)ofmemodedma! dats. Six
bytes are used for each BCD time to gve DDDHHMMSSmsmsma. where DDD ls the Day of the
Year, HHialheUThoudmedny.MMiathemmdmm.SSiathencmddtm
mu,mmmmhmmmmddmmd Cmddume‘txbyteouwmnbytu
which sre ardered from the most significant hatf byte (m'momuig\icm‘thmdmmdwedbyu
walg\od)tomemummmmwe(mmdgvﬂmtmnmmmmnwﬂ
assigned). TMDODummﬂ'reomgm(ammtmt)Mbytee.moHHmmenm



LABEL (TITLE) 29 PITES ———

LABEL (TITLE) o ! 1.311 Eﬂl' £

’ -

i P X
L5111

U L -
SYSTRM DATE 10 zms
x[ ‘ Iﬁ 1
= 3 Pcn ENCODED

1
s,]__

' ' = : A A \
¢/ RADIAL YELOCITY | s TRETA YELOCTTY
| AT
§/ PHI YELOCTTT \"'Fsraﬁ\‘m;za’”}‘
g [THIBE

me ﬁeader Slructuu “The detmta of
PE L e PR Sl M B &m«ugw

IR o Zenpm = e A N o

-u:,-
gy Wt .l..-w‘-

B

cfmnby\ewmﬂu Anmcmrwle.mndds‘
M-35 ss-za.mdmmw

pOD = 365, HH = =18, M
medmmsmnwwudedmd. Thowyrq:rmmmdmcby&nwmld
MSB: 00110110, MS-1B: 01010001, MS-28: moooh,’

MS~36- 01010010, MS-4B! 00110100, Ls8; 01100101
g'uﬁcam byte, elc.. and LSBis
above.

* where MSBs the mos: significant byle. MS-1B is the next most 8
MMquﬁcaI\tby! mmﬂbﬂhmmodagiﬁwﬂ bit of the Dytes



Byte #s 47—52mundtog'vomm.oncododusco,mmomhmh processed ot

SMER by KENYA.  The spacecrst dock time, which is pert of the data in the minaf rames, is

. ected by program PRET RN uging outputs from program SCCLK and this corected tme
encoded as BCD end written nto byte 48 5358, Byte #8 5964 are written by IRMCRA running
program ATTOUT to gve the carected UT of the major frame aa determined at the OCC.

The next 12 bytes of the major frame header are written by. NSSOCA. These are polar spherical
velocity components of the spaceasft usng the final orbit elements and computed in the

aphic coordinate eystem in unis of krvs and written in VAX Real*4 number representation
(data type). The radial component i8 assigned to byte #s 65-68: the theta component is

" pasighed 1o 78 63-72; and the phl component is assigned ta ¥a 7376,

Byte 77 s used for the PRETRN version number written a8 8 two digt octal number, with each
half byte being a digt. For the example shown in Figure 2 byte ¥g 452-462, where the PRETRN
version ia 4.2 , byte 77 would have the instance 52 octal (= 42 decimal).

@ g ARl (2

Byte #a 79 and 80 are used by PRETRN 1o write a 6-dgt octal number starting with 0 that has a
maximum value of 177777 octe); the actual instance written comes from @ parameter calied
DUMP. Thia is the number in its decimal representation that is used to form the pase file name.
Thus for the example shown in Figre 2 byte #a 56-60, the 6-digit octal number would be
000151 (=105 decimal).

2.2.2 Minor Frame

The structure of the DDF minor frame ia shown in Figure 4. It consists of 94 bytes and is troken
up into 56 different fields. Six fields are three bytes long, 26 fields are two bytes tong, and 24
ﬁddumonebytelong,mdudngtwocmtiwdqwm. The minor frame that is
telemetered from the spacecaft (TM minor frame) 1e very smilar to the DOF miner frame. The Tt
< F - mivr- lame conaists of 96, bytes; he 1w eXFR-DY1a DaNg SYnc:words that 860 At Fecred, s s s-ivusinis
. o1 SMER, since ther function is no longer neeced after the downiink . The = N Figre 4 s
thess two bytes. The field segmentahonoimefmsdbyteodmm minor frame is
the seme as that for the DDF mincr frame. W,mmmnmmwmmuse
yansmitted frst in a field and the LSB last: of course for a one byteﬁddmiaisnotnpplimue.
FuuwazﬁetdagMamanmebmmenqmmeposﬂimdMSBandLSBoHMDDF manar
fame wre shown in Figure 4. Twﬂrmodmemﬁdduhaveﬂnmmwm -
to the TM minor frame. Thooovmnmooquumnmutedwm:n'inﬁg\n
A to call atiention to thia reverse gequencing. These changes &'e made by PRETRN based on
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Table 2.2
 Digital Subcom Byte *s 51/32 Status Bits

USA FRAMEZV.BYTR 231 IATUIAPRAMER. BYTEI 22

{1-9) ;.4 BT 0 (1-0) i uss

§  TRANSMITTER 1 ON 1 PYRO1 ENADLA

2 TRANSMITTER 2 ON b | UVYD1 NOT ACTIVE

§ TAPERBOORDERS ON 3 PYRO 2 ENABLB

4  TAFERBOORDER 2 ON 4 UVYD 2 NOT ACTIVE

-] ORC ON L BATTERY { NOT CONNECTED

& BUR { CONNICT "A" (FOR "8°, HIT = 0) & BATTERY 2 NOT CONNECTED

9  ORC SENSE “+" (TOR "-" BT = 0) 7 m.«-ynumtuuwz,u-o)

8  ORC MANEUVER DISABLE ] wmzumzuums Bt » 0)

USP FRAME M. BYTE ¢ 3L ETATUS B FRAME M, BYTH €T3

(1-%) ust WY (19 ] U

§ -FREMODFILTER 1 ON (6K) 1 HENCDDER 1 ON

3  FREMOD FILTER 20N (6K) | ENCODER 2 ON :
3 TRANSMITTER HOHPOWER 3 MAONETOMETER ON (V1A TELEMETRY) -
4 TAFE RBOORDER RBOORD MODE ON 4 FUN SENSOR { ON

§  TAPR RBCORDER FLAY MODRE ON ] _SUN $ENSOR 20N

§ TAPE RECORDER PAST FORWARD MODE ON| ¢ HORIZON SENSOR § ON

7  TAFS RECORDER 2 AT BBOINNINO OF TAPE - 7 HORIZON SENSOR 2 ON

§  TAPS RBOORDER 2AT END OF TAFS \ ® BUSE "D A0 DWW _0)

JC FRAME 29, BYTE # 31 mmmnmmm

-9 ust WT 2 (1-9) Use

1 DEAY COMMAND § LOADED | ETAR MAPPER 10 VOLY SWITCHON

2 DELAY COMMAND 2 LOADED 2 B 10 VOLT SWITCHON

$  DELAY COMMAND 3 LOADED 3 V110 VOLT SWITCHON

¢ DELAY COMMAND 2 LOADED 4 ARSI 10 VOLT SWITCHON

§  TAPE REBOORDIR 1 AT ERGINNING OF TAPE WATI 10 YOLT SWITCHON . .
AR | PRIEE o O IR G oo
B FYRD 2 ENARLE " ' W SPARR
R RAMD 2%, BYTH ¢ 31 SIATUS D PRAME 26, BYTH ¢ 33

(S ) ues | (KT ) v A

1 ®@CON 1 BF1 MAIN BODY ON

] mmmwwu mO) 2 B ANTENNA ON

}  $RC SWITCHING ‘DIRECT'(IF "REV", BIT = 0) 3 vl ON

§  #mC CON "DIRECT (W REV, MT=0) 4 WATI ON

J © STAR MAFPER LEAST SXONFICANT BYTH 5 ASRl ON

i STAR MAFPER MOST DONWICANT BYTS ¢ pEl ON .

} . FARK 7 PUS 3D (W AT =0)

i “AR MAFFIR POWER ON L

EXPERIMENT POWER ON (ENABLE)
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.2.3 Major Frame Teailer

he svuctre of the mejor rame reder is shown in Figure 5. it consists of 48 bytes broken up
flo twelve, 4byte fields. Values sre written into all thesa fields by NSSDCA running program

IST. The fields al have VAX Rea4 data type. The parameters and the¥ physical units are

6097 6098 6099 6100 6101 Te102 6103 6104

$/C GEOCENTRIC ALTITUDE $/C GEOGRAPHIC EAST
IN KN LONGITUDE TN DEG
VAX REAL®Y | VAX REAL®4

6105 6106 6107 eloe | 609 610 el 6112
| §/¢ GEOCENTRIC LATITUDE IN DEG 5/C LOCAL SOLAR TIME TN HRS
.  (MEAN SUN)-
YAX REAL*4 ' VAX REAL®*4
13 64 6US 6116 | 67 eue 61y 60
$/C SOLAR ZENTTH ANGLE TN DEG | HMAGNETIC FIELD MAG IN GAUSS
VAX REAL*4 ' =7 " VAX REAL*4

I i@ 6l;m 61 | 61 6% 617 613
MAGKETIC DIP EQUATOR IN DEG |  S/C SPIN RATE IN DEG/SEC
VAX REAL%4 . VAX REAL*4

6129 6130 6131 6132 6113 6134 6133 6136

$/C Z-AXIS GEOGRAPHIC LONG- | S/C 2-AXTS ' GEOCENTRIC LAT-'
TUDE IN DEG ~ TWDE IN DEG

. A s s 231 oA REALSA e A s o e - VAL REAL®#& o v o i A 0+ 4T 0 B, R

mo T eiar | 61 6139 60 slal 6142 6143 -%‘A
' : END OF FILEPTELDS OUT OF KENYA TO
8/C X-AXIS GROGRAPHIC LONG~ | ~ryy ocrass ocTO® OCTIN

mr.mnm WEXP  HEXF)  HEXX  HEXFB
C X-AX IS OBOCENTRICLATITUDS IN DBCH
VAX REAL*4 ‘ OUT OF NSSDCA WITH DATA TYPE<VAX REAL*

Figure 5: Structure of the Major Frame Trailer. The detsils are
" given in the text. ' .

nwuidﬂygimthoSmdemboropmodm. The two magnetic field

wil . computed using the IGRF 1985 model extrapolated to 1984 5 as recommended by R. A
Langel of Goddard Space Flight Center. The last fieid (6141-6.144)hmomnmoh.
uﬁq:oanbacaumnwgvmavaluobyKENYA that is changed by NSSDCA. In arder 10
ransler the major. frames from KENYA%olRMCRAMMRMMMn_n

AT R
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NSSDC Master Catalog Display: Data Set

¢ -n Marco Distributed Data

NSSDC ID:SPIO-00238

Other ID

88-026A-00D
Availability: At NSSDC, Ready for Offline Distribution (ot Staging if Digital)
Description
This data set consists of 34 9-track tapes containing the San Marco data that were recorded at the San Marco Equatorila
Range (SMER) launch facility in Kenya and than post—processed at the Operations Control Centet (OCC) in Rome, Italy 2
at the NSSDC in Maryland, USA. The data format (called the Distributed Data Format, DDF) 1s described 1n two
accompanying documents. The data format remained unchanged as the data were distributed from the SMER to OCC to

NSSDC and to the PIs. Level 0 processing of the telemetry data was done at SMER and than recorded on the DDF tapes
During the postprocessing at OCC and NSSDC ill bits were replaced with the approptiate values.

Mission Name

San Marco-D/L

Disciplines

Space Physics: Tonospheric studies
Space Physics: Thermospheric studies

Archive Location

National Aeronautics and Space Administration (National Space gcience Dat

Media Information

34 Digital Magnetic Tape

Personnel Information

Personnel 1HEOL222 ==

Experiment Information
Mission Information

Mission 1222 2=

NSSDC Space Physics p

NooDC home page

For questions about this dataset, please contact:

http://nssdc. gsfc.nasa. gov/ database/MasterCatalog‘?ds:SPIO-00238 12/



